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THE IMPERIAL INSTITUTE^ 


The Imperial Institute was founded as the National Memorial of 
the Jubilee of Queen Victoria, by whom it was opened in May, 
1893. The principal object of the Institute is to promote the utili- 
sation of the commercial and industrial resources of the Empire by 
arranging comprehensive exhibitions of natural products, especially 
of India and the Colonies, and providing for the collection and 
dissemination of scientific, technical and commercial information 
relating to them. Until the end of 1902, the Imperial Institute 
1 was managed by a Governing Body, of which the Prince of Wales 
was President, and an Executive Council, including representatives 
of the Indian Empire and of all the British Colonies and Depen- 
dencies. In 1900, the building became the property of H.M. 
Government, by whom the western portion and galleries were leased 
■^to the Governing Body of the Imperial Institute, the gi*eater part 
of the eastern and central portions being assigned to the use of the 
University of London. In July, 1902, an Act of Parliament was 
passed transferring the management of the Imperial Institute^ to 
the Board of Trade, assisted by an Advisory Committee including 
representatives of India and the Colonies, as well as of the India 
and Colonial Offices, the Board of Agriculture, and the Board of 
Trade. This Act took effect on January 1st, 1903. 

In accordance with the above Act, the Imperial Institute is mow 
• ipith^ged by the Board of Trade in consultation with the Advisory 
Oomihitteev ^ their Commercial, Labour, and Statistical 
Department, of which Mr. H. Llewellyn Smith, C.B., is Comptroller^ 
General. 

The Board of Trade have appointed Professor Wyndham 
Dunstan, F.R.S., hitherto -Director of the Scientific and Technical 
Department, to be Director of the Imperial Institute at South 
Kensington, with charge of the various branches of work there 
carried on. 

The work hitherto carried on by the Imperial Institute at South 
Kensington and in the City for the supply of general commercial, 
statistical and tariff intelligence is now conducted by the Commercial 
Intelligence Branch of the Board of Trade, which, subject to the 
Comptroller-General, is under the direction of Mr, Thomas 
Worthington. (See statement as to the work of the Commercial 
Intelligence Branch published in the Board of Trade Journal.^') 

The entrance to the offices and library of the Imperial Institute 
is at the West (Queen’s Gate) end of Imperial Institute Road, 
South Kensington. This gives access to the prindpal floor, 
containing the general enquiry office, library, reading rooms and 
the colonial conference rooms. 
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The first floor contains the General offices, the Reference Sample 
Room of the Scientific and Technical Department, the offices of the 
British Women^s Emigration Association, and of the Colonial 
Nursing Association. 

The second floor is entirely devoted to the laboratories of the 
Scientific and Technical Department. 

The public entrances to the Indian and Colonial collections- are 
at the East (Prince's Gate) end and the West (Queen's Gate) end 
of the Imperial Institute Road. 

The Imperial Institute works in co-operation with the Com- 
mercial Intelligence Branch of the Board of Trade at Whitehall, 
with an enquiry office in the City (49, Eastcheap, E.O.) under 
the management of this Branch, and with the Emigrants' Informa- 
tion Office in Westminster. 

The headquarters of the Commercial Intelligence Branch of the 
Board of Trade are about to be transferred to City premised* 
(Portland House, Basinghall Street), in which the present 
temporary Enquiry office will be absorbed. 


Indian and Colonial Economic Collections. — ^The Collections of 
economic products illustrative of the commercial resources of India 
and the Colonies are arranged on a geographical system in the 
galleries of the Institute. 

Special Curators are appointed by the Governments of India, 
Canada, and the Cape ; whilst the operations of the Indiai! 
Section are supervised by a committee appointed by the India 


The Collections are open free to the public daily, except bn 
Sundays, from 11 a.m. tin dusk. . 

Itis intended, in cbnStiltationL with the Goveniihents concerned, 
to re-arrange arid make extensive additions to many of these 
collections, and this work is in progress. 


The following British Colonies 
by collections of their products 

British Africa. 

Cape Colony. 

Natal. 

Rhodesia. 

British Central Africa. 

last and West African Settle- 

:\:-'ments. 

'.^Mauritius. 

'Seychelles. 


and Dependencies are represented 
British AxJSTRAUAaA. 

' § ” 

New South Wales. 

Tictoria. 

South Australia. 

Western Australia. 
Queensland. 

Tasmania. 

New Zealand. 

Fiji. 
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British America. 

Dominion of Canada. 

Newfoundland. 

Bermuda, 

Bahamas. 

Jamaica. 

Barbados. 

• The Leeward Islands. 

The "Windward Islands. 

Trinidad and Tobago. 

British Guiana. 

British Honduras. 

Information concerning India and the Colonies, their commercial 
products, industries, trade, prospects for emigration, &c., may be 
obtained on application to the Curators for India and Ceylon, 
^Canada and Cape Colony, at their offices in the Sections, at the 
*^Central Stand in the Galleries, at the General Enquiry Office, 
or enquiries may be addressed in writing to the Director of the 
Imperial Institute, South Kensington, S.W, 

The Scientific and Technical Department. — ^The laboratories of this 
Department, which occupy the second floor of the Imperial Institute, 
were established chiefly with the aid of grants from the Royal 
Commission of the 1851 Exhibition, in order to provide for the 
investigation of new or little-known natural products from India 
^nd the Colonies and of known products from new sources, with 
a view to their utilisation in commerce, and also to provide trust- 
worthy scientific and technical advice on matters connected with 
the trade and industries of India and the Colonies. 

The work of the Department is chiefly initiated by the Govern- 
ments of India and by Departments of the home Government and 
the Colonies. Arrangements have been also made by the Foreign 
Office, whereby British Consuls may transmit to the Department 
for investigation, such natural products of the countries in which 
they are appointed to reside as are likely to be of use to British 
manufacturers and merchants. 

Materials are first chemically investigated in the laboratories 
of •the Department, which has a staff of skilled assistants, and are 
afterwards submitted to technical trials by experts attached to the 
Department and finally are commercially valued. 

Except under special circumstances investigations are not under- 
taken for private individuals. 

A few illustrations of the work of the Department may b© 
given here. _ ' _ - 

(or) The examination of Indian plants likely to be suitable 
as tanning agehtSj pointed tn the conclnsion, that several would 
probab^ be to European tanners. One of these {Omaljpmfft 


British India ,and the East, 

India. 

Ceylon. 

Straits Settlements and 
Federated Malay States. 
Hong Kong. 

British North Borneo. 

Other British Possessions. 
Malta. 

Falkland Islands. 


Institiite. 
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digyna) was submitted to complete chemical investigation with 
very promising results. Tanning trials were next made on the 
large scale by one of the tanning experts attached to this Depart- 
ment, whose results confirmed the conclusion that a valuable 
tanning agent had been found. On the publication of the report 
on the subject, which was widely noticed in technical journals, a 
demand almost at once arose for the material in England, on the 
Continent, and in America, and the authorities in India are now 
arranging for the commercial supply. 

(h) A plant abundant in India (Podophyllum PJmodi) "was found 
on chemical investigation in the Department to furnish the same 
constituents as the well-known drug of American origin, Pocfo- 
phyllum peltatmn. The co-operation of physicians at St. Thomas’s 
Hospital was secured, and preparations of the plant were ex- 
tensively tried as a drug and found to be as valuable as those 
made from the American plant. A considerable demand now-^ 
exists for the plant, which has been oflBcially recognised by the 
Indian Medical Department, and arrangements are being made in 
India for a regular commercial supply. 

(c) The same practical result has followed from the chemical 
investigation of a plant abundant in the Egyptian desert (Hyoscy- 
amtcs muticus) for which a commercial demand as a drug has also 
arisen. 

(d) The quality of the entire series of Indian coals has beext 
experimentally ascertained. These represented the principal coal- 
seams of India, and the report has been in large request both in 
this country and in India. It has now been issued as an official 
paper by the India Office. 

(e) The cause of the poisonous effects produced, at certain stages 
of their growth, on horses and cattle by certain food grains and 
fodder plants of India and the Colonies has been investigated, and 
the nature of the poison and the conditions of its occurrence 
determined. 

(/) The chemical composition of india-rubber of various kinds 
derived from the Colonies which do not at present share in this 
trade, has been determined experimentally, and on the basis ^of 
these results commercial valuations have been obtained, and in 
some instances sales of consignments of the material have been 
effected. 

(y) Collections of minerals from British Central Africa, from 
Somaliland, and from Northern and Southern Nigeria have been 
chemically examined. In certain cases where it seemed desirable, 
mih^tals have beto subjected to technical trial on the large scale 
by ffiteUfecturers, and commercial quotations for the products 
obtained. Arrangements have also been made, through this 
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Department, for tiie working of mineral deposits m the Colonies 
by English firms. 

QC) The quality of leather tanned in several of the Colonies has 
been experimental^ investigated, and wdth the aid of experts its 
suitability for the English market has been ascertained and 
suggestions made for its improvement. 

(i) The chemical composition of certain oil-yielding nuts sent 
by British Consuls in Brazil and Portuguese South Africa, and 
from British Honduras, Fiji, and the Straits Settlements, has been 
investigated and their properties brought under the notice of 
British manufacturers and merchants. In several cases a con- 
siderable trade in these products has been bi'ought about as the 
result of these investigations. 

Scientific and technical information has been supplied as to 
the curing of tobacco (Bermuda, British Central Africa, Rhodesia, 
and Assam), the working of mica deposits (Somaliland, India, 
and Southern Nigeria), the suitability of iron ores for smelting 
(India, British Central Africa, and Rhodesia), the production of 
wood-pulp (Natal), the cultivation of Indian hemp, the utilisation 
of tanning materials (India and West African Colonies), the 
collection of gums and resins (Uganda and India), the distillation 
of essential oils (Fiji), and many similar subjects. 

It will be seen that the results of the work of the Department 
are often of as much importance to British manufacturers as to 
the trade of the Colonies concerned. 

A large room on the first floor, which formerly contained the 
library, is now occupied by a reference collection of samples of 
economic products, derived chiefly from India and the Colonies, 
which have been investigated and reported on by the Scientific 
and Technical Department, and as to which full information is 
available. 

The principal Technical Reports and Scientific Papers which have 
emanated from this Department since it was fully established in 
1896 have now been published in a single volume, which may be 
purchased at the Central Stand, or on application by letter to the 
Director of the Imperial Institute (price 15^.). 

Library and Beading Booms. — The library and reading rooms of 
the Imperial Institute have been entirely re-arranged. They 
contain a large collection of Indian and Colonial works of 
reference, and "are regularly supplied with the principal oflSicial 
publications of India and the Colonies, and with many of the 
principal newspapers and periodicals of the United Kingdom, 
India, and the Colonies. The library also contains a collection 
of Indian and Colonial maps and charts. 
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Tli 0 library and reading rooms are on the principal floor, 
and are entered through the entrance at the west (Queen’s Gate) 
end of the building. TIiOkSo rooms are available for the use of 
Life Fellows of the Imperial Institute, and of persons introduced 
by them. 

Colonial Conference Booms. — Three large rooms, specially decorated 
and furnished, are reserved on the principal floor for use by 
representatives of the Colonies for meetings and receptions. 

The Cowasjee JehangMer Hall. — The rooms in connection with 
this Hall are in the occupation of the Indian Committee of the 
Imperial Institute, whilst the Imperial Institute, the India OfBce 
and the London University have the right of using the Hall for 
lectures, meetings, &c. 

Unofficial Societies occupying rooms in the Imperial Institute 

(a) BritishWomen’s Emigration Association. — The British Women^s 
Emigration Association has been assigned an office on the first 
floor, which is open daily from 10 a.m. to 4 p.m., and advice and 
information respecting emigration and the prospects for women 
in the Colonies may be obtained there free of charge. This 
Association works in co-operation with the Emigrants’ Information 
Office in Westminster. 

(5) Colonial Hursing Association, — This Association has been 
assigned an office on the first floor of the Imperial Institute 
(Boom 5). Its principal object is the selection of trained hospital 
and private nurses for the Crown Colonies and other British 
Dependencies, 
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presented by Publishers and Others to the Library of the ImperkhL 


Institute since 3 1st December, 1903. 

Gold Coast Native Institutions ... By 0. Hayford. 

(Plessrs. Sweet & Maxwell). 

Somaliland By C. V. A. Peel. 

(Messrs. Robinson c& Go). 

St. Helena... ... ... ... ... By E. L. Jackson. 

(Messrs, Ward, Lock & Go.), 

'^ew Africa ... ... ... ... By B, Descamps. 

(Messrs. Low, Marsfon & Go.), 

Nova Scotia and the Bay of Eimday ... J. D. Potter. 

(Messrs, Byre <& SpoUiswoode.) 

Directory of the Chief Industries of India (Messrs, Thacker & Go.). 

Basutoland ... By M. Martin. 

(Messrs, Nichols & Go,), 

Standard Fungicides and Insecticides ... By G. P. Strawson. 

® (Messrs, Spottimoode & Go.). 

Progress of the British Empii'e in the 

Century By J. S. Little. 

Commercial Geography of the World, 

Outside the British Isles ... ... By A. G. Herbertson. 

(Messrs. Ghamhers & Oo.). 


'From Adam’s Peak to Elephanta ... By E, Carpenter. 

(Messrs. 8, So7U}m7is(di(im Go), 

Trade and Travel in South America ... By F, Alcock. 

(Messrs, G, Philip & Sons), 

Sewage and Sewage Purilicatiou... ... By B. Eideal. 

* (Swnitary Publishing Go.), 

Aiistralind By H. Taunton, 

(Bdwaxd Arnold), 


The Native Problem ... By A. Davis. 

(Messrs, Chapman & Hall), 

Outlines of Geology By J. Geikie. 

(Bdward Stanford), 

Nyasaland under the Foreign Offi(*e ... By H. L. Duff. 

■ (Messrs. 0, Bell & Sons). 
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The Imperial Fellowship of Self-Governed 

Imperial British Colonies By Bord Norton. 

Institute. (ilfessrs, lhnv}hij{mi> A: (iK), 

The International Geography By 11. II, Mill 

(dfesr^. (J. Neirm^ S Oik), 

Metallurgical Analysis and Assaying ... By W. A. Maijlcod 

and Charles Walker. 
(t. (Jrillm tf; Go*). 

A Eeview of Mineral Systems ... By the late Dr. E. fl. 

Chapman . 

Index to the Transactions of the Institu- 
tion of Naval Architects. V ols. I.~XLII. OSecretarij of the 

IV'dil'ide.) 

Chemical Manufacturers’ Directory of 
England and Wales for 1904. ... ... (The liVlitor.) * 

Proceedings of the Koyal Geographical 
Society of Australasia; South Australian 
Branch. Vol. VI. (The Secretary*) 

Transactions of the Eoyal Scottish Society 
of Arts for 1903 (The Secretary*) 

Queensland Geographical Journal, 1902-3 (Queemlaml Geo- 

graphical Society*) 

Eeport of the Smithsonian Institution 
(United States) for the year 1902 ... (The Secretary.) t 

Tlie Jubilee Volume of the Chamber of 
Commerce and Industries, Zegreb, 

Austria (The Secretary.) 

The Paper Mills Directory for 1904 ... (The Bditor,) 
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NOTES ON KECENT ADDITIONS. 

Central Stand for PuMicatioiis and Enquiries. — A stand has been 
opened in the centre of the main gallery to facilitate the answering 
of enquiries and the distribution of literature. Pamphlets, circulars, 
handbooks, &c., containing information relating to the commerce, 
agriculture, mining and other industries of the principal British 
Colonies, and also to emigration, may be obtained gratuitously. 
Certain publications are for sale. (See lists on cover.) The 
publications of the Emigrants’ Information Office, established by 
the Colonial Office, may also be obtained. The principal Indian 
and Colonial newspapers may be seen on application. 

An officer of the Institute is in attendance at this stand, which 
is in telephonic communication with the offices of the Curators 
and w^itll the General offices in the main building. 

India. — A large number of the exhibits in this section have 
been re-arranged. Preliminary lists of “ edible substances,” “ oil- 
seeds and oils,” ‘‘ gums and resins,” and dyes and tans,” have 
already been printed, and copies can be obtained gratis on appli- 
cation to the Curator of the Indian section, or at the Central stand. 

An interesting collection of textile fabiics illustrating tbe use of 
wax, either for ornamental printing in relief on a coloured ground, 
or as a resist ” for protecting certain portions of a design from the 
action of dyes, has been arranged in the Indian section. A 
collection of samples of textile fabrics, including tweeds, merges, 
drills, twills, sheeting, towelling, &c., contributed by Bombay 
and Madras manufacturers is exhibited in the East Gallery. 

Canada.— A comprehensive collection illustrative of the economic 

minerals of Britiish Columbia, and also an exhibit of furniture and 

carriages entirely manufactured in Canada of Canadian woods are 

shown in the western end of the North Gallery. A new college- 

tion of specimens illustrating the cereal resources of British 

Columbia has been added to the section. . 

« 

Straits Settlements and Federated Malay States. — Considerable 
progress has been made in the re-organisation of this Coux’t, on a 
plan prepared last year by Professor Dunstan, which was approved 
by the Government of the Straits Settlements, by whom the work 
of collecting and preparingin the Colony the new exhibits required, 
was entrusted to Mr. H* N. Ridley, M.A., Director of Botanic 
Gardens and Forests at Singapore. Much assistance has kindly 
been given by Mr. Leonard Wray, F.Z.S., Curator of the Govern- 
ment Museum at Perak, whilst on leave in this country. 

The Straits Court is being re-modelled in accordance with the 
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general scheme for the improvement of the Collections, t»!ie ol:)Jecfc 
ill view "being to render the exhibits of greater value to connnercia! 
men, for educational purposes, and as a moans of bringing to 
public notice recent devidopmonts in economic research. To tliis 
end the specimens have been tlio, roughly ovcn'haiilod and a represen- 
tative series selected for exhibition. Temporary labels have been 
added giving information describing the collection and mannfactnre 
of important products, and the local uses of other products, many 
of which do not appear as exports. These temporary labels are 
being replaced as I'apidly as possible by fuller, specially prepared, 
printed labels, and when this work is completed it will be possible 
for the visitor to learn, as completely as the specimens allow, the 
method of cultivation, collection and manufacture of the products, 
and the uses to which they are put. 

The tin industry has received special treatment in view of its 
paramount importance, and a complete series of specimens an( |^ 
photographs, illustrating the modes of occurrence of the tin ores, 
the methods of mining and smelting, have been placed on exhibi- 
tion with full descriptive labels. Specimens illustrating the appli- 
cation of tin to the native manufacture of articles of every-day use, 
such as bowls, tobacco boxes and trays, have been received recently 
from Singapore, and will shortly be placed on exhibition in the 
Court. 

The geology of the peninsula is illustrated by a set of 
specimens with notes on the occurrence, geological age, and 
economic importance of the several formations. 

Rice, sago, sugar, rattan canes, gutta-percha^ rubbers, dammar 
resins, fibres, gambier and other tanning materials, dye staffs, 
spices, &c,, are similarly represented by selected specdmeuB and 
descriptions of their collection, manufacture and uses, 

^ Statistical tables showing the area, population, revenue, expen- 
diture, trade and exports, prepared by the local Government, Itave 
been placed in the Court, 

An important addition is a large map specially prepared for the 
Court, ^ showing the several Settlements and States under Britisli 
administration, the railways, and other features of interest. 

When the new exhibits arrive and have been incorporated inj^be 
present collection the Court will give a full and accurate represent- 
ation of the economic resources of the Straits Settlements and 
Federated Malay States, and prove an important factor in extend- 
ing public knowledge of the country and furthering its commercial 
interests,, , , ,,, ; , , 

British Horth Bomeo.—A collection of the commercial products 
ofiBritish Korta Borneo,, including timbers, coal, rice, sago, sugar, 
coffee, cacao, pepper, tobacco and cigars, camphor, gutta-percha, 
dammar^,. resins, cntch and gambier, is .on view in the Forth Gallery, 
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Wostern Australia* — Furniture manufactured from the principal 
hard woods of the State, chiefly Jarrah and Karri, illustrating the 
adaptability ot these woods for mouldings and turned work, as well 
as their susceptibility of taking a high polish and finish, is shown 
in the North Gallery. 

flueensland. — A collection of the more important products of 
Queensland, especially minerals, and a large number of photographs 
is shown in the North Gallery. 

Mew South Wales. — A small accessory collection of hardwood 
paving blocks is on view in this Court; some of the specimens have 
been subjected to several years' traffic in Sydney. The three 
varieties shown are '‘'black-butt,” ‘‘brush box,” and “tallow-wood.” 
A map indicating the distribution of the more important timber 
trees in New South Wales and Victoria has also been added to 
section. 

Hong Kong — The exhibits in this section have been re- 
arranged. Two wall cases have been added showing specimens 
of pewter, lacquer ware, earthenware and china. 

British Central Africa Protectorate. — ^The collection illustrating 
the resources of British Central Africa, situated at the west 
end of the Central Gallery, has been re-arranged and labelled. 
The principal products of the Protectorate are represented ; fore- 
most amongst these being |cofFee, which has recently become the 
chief article of export, and of which some good samples from the 
Shire Highlands are shown. There are also exhibits of rubber in 
the form in which it is brought in by natives, and of strophanthus 
seeds, a characteristic product of tropical Africa, formerly used as 
an arrow poison but now exported in considerable quantity 
to European countries for use in medicine, A detailed description 
of these exhibits was given in the “ Imperial Institute Bulletin,” 
VoL I., page 12. 

ZJaurihar aud Pemba. — Progress is being made with the re- 
arrangement of the exliibits in this section. The collection, which 
is located at the west end of the Central Gallery, contains samples of 
the*clothing worn by the natives, soap, washing blue, and speci- 
mens of agricultural implements : the local produce is represented 
by samples of cloves, chillies and copra. The remainder of 
the exhibit illustrates the trade which is carried on between 
Zanzibar and the mainland. Statistical information concerning 
the trade of the islands is supplied, and the new labels explain 
the nature of the various articles which are displayed. For a 
fuller account see special article (p. 12). 


Motes oa 
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NOTES ON TEE ZANZIBAIi AND PEMBA COIiLEOTTON'S 
OP THE IMFP3RIAL INSTFITITE. 


Tlie specimens inchided in the collections of Zani^ibarmid Pemba 
Fall into three cat(\gories. There is the produce of the island, of which 
the most important items are cloves, copra, and chillies. The export 
of cloves amounted to 4,500 tons in the year 1902, despite the 
Fact that the crop that year was the lowest during the pre\''ioiis 
decvado. The bulk of this commodity is exported to British India,, 
but Holland and Great Britain also take a considei‘able proportion. 
A number of the exhibits coma under the head of goods in 
transit,” These are raw materials, including rubber, hides, and 
ivory, which are transported from tlie mainland to Zan&sibar to be 
transhipped to loanufactijring countries. Similarly, a portion 
the manufactured goods required by the natives on the mainland 
passes through the ports in the islands of Zanzibar and I Vnnba, 
which serve as distributing centres. With the construction of the 
Uganda railway Mombasa has entered into competition with these 
islands as a distributing centre. 

The third series of specimens is intended to tiirnish an indica- 
tion of the requirements of the natives in the matter of dress, 
washing requisites, and agricultural implements. The articles 
included under piece-goods are kanzus ”• — white cotton garments 
which reach from neck to heel — cotton vests, loin cloths, oc 

vikoi,” felt caps, and the cotton material, dyed indigo blue, 
known as “kaniki.” 

A number of the products of lA-unba and Zanzibar have been 
examined and reported on by the Bcu’entific and Technical Depart- 
ment of the Imperial Institute. These include specimens of rice, 
tanning materials, and dye stuffs, &c., and an account of these will 
be published shortly. 
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SCIENTIFIC AND TECHNICAL 

DEPARTMENT , 

COTTON GROWING- IN SOUTHERN NIGERIA. 

An important step has been taken by the Colonial Office, in 
Gonjnnction with the Board of Trade, in giving expert assistance 
from the Imperial Institute to a project of the British Cotton 
Growing Association to start cotton growdng on a large scale in 
Southern Nigeria. A detailed examination is to be made of 
seveial promising districts in the Protectorate in order to deter- 
mine the suitability of the soil, climate, &c., for planting cotton, 
the most important of these districts being the Sobo Plains, near 
the coast, where the Ethiope and Jamieson Rivers enter the sea. 

In accordance with aiTangements made between the Colonial 
Office and the Board of Trade, Mr, W. G. Freeman B.Sc., of the 
Scientific staff of the Imperial Institute, formerly of the Depart- 
ment of Agriculture of the West Indies, has just left England to 
co-operate in this matter with Mr. P. Hitchens, a local Forestry 
Officer in Southern Nigeria, whose services have been placed at 
the disposal of the British Cotton Growing Association by the 
Local Govei'nraent. 


i -REPORTS ON RECENT INVESTIGATiONa 
OCCURRENCE OF THORIUM IN CEYLON. 

In connection with the Mineral Survey now proceeding in 
Ceylon in conjunction with the Scientific and Technical Depart- 
ment of the Imperial Institute, specimens of minerals supposed 
to be monazite and uraninite have been sent recently to the 
Impeiial Institute for investigation. The first of tlieso has proved 
on anal^'sis not to bo monaziite but thorite, which is a silicate of 
thorium, containing over (16 per cent, of thorium oxide. The 
supposed uraninite has proved to be a new mineral which it is, 
proposed to name thorianiie. It contains 75 per cent, of thorium 
oxide (thoria) in addition to small quantities of the oxides of 
cerium, uranium, and lead. Thorianite is therefore richer in 
thorium than any mineral at present known. 

These discoveries in Ceylon of minerals containing thorium may 
be of great importance to the Colony if the deposits prove to be 
extensive, since thoria is largely employed in. the manufacture of 
incandescent gas-mantles. Additional interest attaches to the 
mineral thorianite, which is strongly radio-active, and may prove 
to be a source of radium. 

The Imperial Institute expects shortly to receive farther speci- 
mens and information as to the occurrence of these minerals in 
Ceylon. 
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GUTTA-PEIICIIAS EJiOM 


THE STIIAITS SETTLE ME:N1\S. 


Tliesc Kaiiiplcs of g'atta.-perclias v/eiv. fov'wanlod’ froai Pc'iriiiig 
for tile purpose of ascertaining their chemical composition and 
cn)mm'e3^oiul value. 

T'1i£-‘> speciiiieiis received were as follows : ■ "■ 

1 . Sample of gutta-percha and about 50 lb. of dried leavt's 
of the species of Palaqiiiiim {Falaquiuni j)tididaiuoi>?) known 
ill the State of Perak as Giitta Taban Putih.'' 

2. Sample of “ Gutta Siinpor’' {PaJaffidiini M(dngayh). 

?k Sample of “ Gutta ddiban Chaia {Palaq'iduin 'jJfdy- ^ 
ajithum?). 

4. Sample of '' Gutta Minjato (Bas.sur, r^) from Langkawi 
Islands. 

5. Sample of '‘ Gutta Susu ” {Dyera .s'p.) from Langkawi 
Islands. 

6. Gutta TabarU Merali ” (Palaguiuni. Gntta) from Penang 
forests. 

The specimens Xos. 1, 2, 2 and G were (*ollc(d.ed under the 
supervision of European forest officers in order to ensure iheii' 
authenticity, and they therefore ro])i“ese:nt tiu*' products of tlie. 
different species of Palaquium witlioui any admixture what- 
soever. 

Information, was particularly de'sirc<l (jonctUMiing Bpecimcu'iH 
Nos. I tO' 5, and of these, No. 3., Gutta Taban Putih^ was stated 
to be the most impoiiant. Tlvis guit.a is ■derived from a tr<H% 
probably Palaqulwn> pudidiiimn,^ tb.ougdi the spiKiies is a little 
uncertain at proseiit, whicdi is tin*- most ul)undant of tln^ 
Palaquiunis in tin?: State of Perak, as it -will grow at. 
elevations of over 2,000 feet. If the gutta-percha yielded by 
this species proved' to be of, good quality 'it was proposed 
establish exte.nsive plantations of 'the trees. 

Nume 3 X)U 8 proposals, have been made during recent years to 
extract the gutta-percha from, the leaves of the P'alaquiiims, 
thereby obtaining an earlier yield from the plantations than 
would be possible otherwise. A large sample of the dried 
leaves of the tree yielding the Gutta Taban Putih was for- 
warded, therefore, so that experiments could be made to deter- 
mine the amount and quality of the gutta-percha' contained in 
them/ and the feasihdlity of extracting it upon a commercial 
scale. 
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Description of the samples, 

No. 1. Giitta Tiiban Putili, from Palacpiimn pustulatum? 

Tlie specimen was a conical mass whicli possessed a curious 
colour externally, vaiyiug from brown to bluish-blacky but 
when freshly cut it was almost white within. It was hard, ■very 
tenacious, and contained very little foreign matter. On im- 
mersion in hot water it softened, becoming plastic, but not 
sticky, and could be readily moulded, after vrhich treatment 
it returned to its original condition on standing. 

No. 2. Gutta Simpor, from Falaquium Malngayi. This wa,s 
a rounded cake, light brown externally, but whitish within, 
which had a distinct cinnamon odour, and contained a small 
amount of foreign vegetable matter. It was hard in the mass, 
but the inner portions were easily friable, whereas the outer 
layers were tougher and somewhat laminated; the greater part 
of the sample -was easily reduced to coarse powder in a mortar. 
It became plastic, but not sticky, when immersed in. hot water, 
and the water acquired a slight yellow' colour. After this treat- 
ment it hardened somewhat on standing, but exhibited little 
tenacity, readily breaking’' when bent. 

No. 3. Gutta Tahaii Chaia, from Palaquimn polyanthum? 

The specimen was a small rounded mass, which was brown 
^externally but much lighter within, and contained a small 
quantity of vegetable matter. It was hard in the mass, and 
exhibited considerable tenacity ; small pieces were slight^ 
elastic, and softened a little when held in the hand. When 
placed in hot water it behaved exactly like tlie preceding speci- 
men, hut exhibited niuclx greater tenacity after cooling. 

No. 4. Gutta Minjato, from Bassia sp,? Trom the Langkawd 
Islands. 

llic saniph' was a rectangular cake, dark, brown extenially, 
but light brown wit.hin, which exhibited a laminated appear- 
aiK^o when cut, and contained a slight amount of vegetable 
matter. It was hard in the mass, but fragments were ^easily 
finable, a-nd it could l>e reduced to coarse powder in a mortar. 
When treated with hot water it formed a very soft, sticky mass, 
and communicated, a slight yellow colour to the water. After 
this treatment it remained flexible for some time, but finally 
became hard and hi’ittle, breaking readily with a short fracture. 

No. 5. Gntta Rusu, from Dyera sp, Prom the Langkawi 
Islands. 

This was a flat rounded cake, dirty white externally, but quite 
white within, and almost entirely free from extraneous vegetable 
matter. It is probably identical with commercial Pontianac’^ 
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Gutta- (see Im,p(‘riiil Institute lUilletiii, 'Vol p. Go), wliidi it. closely 

Perclias rese.iiiGles in appeuniuee. T'lu,^ saiupli* wus fuiily .hard in tlio 

fromtlie mass, hut small pieces eoiiild be mouldcal in the liiigtvrs, 

Straits becoming* slightly, sticky. On immersion in hot wut:er it 

Settle- softened, becoming qiiitei plastic and rather sticky, and on\y 

iiients hardened a little on standing. 

No. (i. Gutta Taban M('rah, from Ikilaqaiiiui (rutta, 'From 
Penang forests. 

This Avas a rounded mass wkicli presented a mottled appear- 
ance, the colour yarying from light brown to nearly white. A, 
fair amount of vegetable .matter rvas pi’eB(‘nt, chiefly small 
pieces of bark. The material was very hard and tenacious. It 
softened in hot water, becoming quite plastic, Iwi. not at all 
sticky, and regain(‘d its original condition on standing. 


(ihemiced Ihmmmatiim, 


The samples were submitted to chemical examination in the 
Scientific and Technical Department of the Imperial Institute, and 
the following results were obtained : — 


! 

! 

NoJ 

i 

Variety of Giitta 
Perclia. 

1 Kative Name and 
Botanical Source. 

Moisture. j 

03 

4J 

cb 

Uesiu. 

‘ Dirt * and In- 
soluble Matter. 

Ash (included | 
in dirt). 

Cliaracter of 

1 Gutta. 

Character of 
Ueain. 

i 



Per 

bent 

Per 

cent 

Per 

cent 

ITt 

cent 

Par 

cent 



] 

i 

1 

Gutta Taban Piinii 
Fdaqimminmu- 
Ititmi'/ 

7*5 

35*6 

49-n 

7*4 

0*72 

lagbt brown, Btrouji!: 

Wliite, hank 

1 

. Gutta Simpor 
Mkquhm 

1*2 

44*9 

45*5 

8*4 

2*13 

57 55 

57 5? 

i 

B ‘ 

Gutta Taban Cliaia 
Palmjwkm '}n)kjA 
anthmn ? 

1*2 

52*0 

43*4 

3*4 

1*61 

Light, brown, rather 
i better (|uaUliy than 
Noa. 1 and 2. 

Yellowish-brown, 
hard and trann- 
lucent. 

4 

Gutta Min jato 
Ihma sp, t 

2*G 

22*4 

70*1 

4*9 

0*66 

light brown, friable 
and, somewhat 
waxy. 

Yellowish-], irowD, 
hard and tirans- 
lucent. * 

5 

Gutta Susu 

JDyera q). 

10-5 

1*9 

60*8 

8*8 

0*71 

Contained no gutta. 

White, soft. 

6 

Gutta Taban Merab 
PdlaquiuTti GutUi 

10*2 

08*3 

13*4 

8*1 

0‘<S9 

Light colour, 
strong, excellent 
quality. 

Yellowish-white, 

soft. 
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For conipurison, tlie percentages of gutta, resin and dirt have 
been caleiiiated for the dry material as follows : — 


~ — 1 

Eo. 1. 
Gutta 
Taban 
Putih. 

No. 2. 
Gutta 
Simpor. 

No. 3. 
Gutta 
Taban 
Chaia. 

I No. 4. 
Gutta 
Minjato. 

I No. 5. 

; Gutta 
Suau. 

No. 6. 
Gutta 
Taban 
Merab. 

Gutta 

38-5 

45*5 

52-6 

23*0 

2'4 

76-0 

Eesin 

5S-5 

46*0 

44-0 

72*0 

86*7 

15-0 

Dirt anti insoluble matter.. 

8-0 

8*5 

3-4 

5-0 

10*9 

9*0 

Ash (included in dirt) ... 

0*77 

2*16 

l*t)4 

0*7 

0*9 

1*0 


These results show that the sample of Gutta Taban Merah, 
'No. 6, which represents the highest class of gutta-percha, is of 
excellent quality, and far superior to any of the other specimens. 

.^ The Gutta Taban Putih, INo. 1, contains a much higher per- 
centage of rets in, and is, therefore, very inferior in quality to 
the preceding ; the gutta which it contains is strong, and of 
good quality however. Gutta vSimpor, No. 2, is also an inferior 
grade of gutta-percha, owing to the presence of much resin, 
but here again the actual gutta is of good quality. The Gutta 
Taban Chaia, No. 3, is a very similar material to Nos. 1 and 2, 
but contains a little less resin, and its gutta is of rather better 
(quality. The Gutta Minjato, No. 4, and Gutta Siisu, No. 5, 
are not true gutta-perchas, since they contain no proper guitta. 
*Thei gutta ” obtained from No. 4 was a friable and some- 
what waxy substance, possessing little or no strength, whilst 
No. 5, which resembles Pontianac, contained no gutta, but a 
quantity of rubber-like material, which was completely dis- 
solved with the resin on treatment with ether. Neither of these 
samples could lie utilised for insulating purposes. 

For conqnu'ivson with the foregoing results, some analyses by 
Dr. Obach of similar samxdes of gutta-perchas of known 
botanical origin may l)e quoted (see J ouriial of the Society of 
Arts, Yol. XLYI., pp. 125' and 127). 
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Specimen of Gntte-pereta obtained by* Dr. Obach from Mr. H. N. Ridley in 1892. 

0etaii Taban Memh J)i€kop^m ffufta I LigM plnkisli- > 16*1 ^ 66*7 14*0 6*2 Light piakislij Hard, reddish 

I (Benth^y I "browiij clean, i ' ' very strong ; brown, trans' 

? i _ dense ‘ lucent 
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Tlie results of tlie chemical examination of the present series 
of samples are in general agreement with the previous analyses 
just given. The sample of Grutta Taban Putih analysed by, Dr. 
Obach was of rather better quality than that now under notice, 
whereas the present samples of Gutta Simpor and Gntta T'abaii 
f diaia are distinctly better than the earlier specimens. It will 
be noticed that the botanical sources of Gutta Taban Putih and 
Gutta Taban Chaia are transposed in the two series. 

CommeTcial Valuation. 

The samples were submitted for valuation and technical trial 
to manufacturers using large quantities of gutta-percha, who 
reported that, as the result of their examination, they valued 
the specimens as follows : — 

No. 1, Gutta Taban Putih, 26*. per lb. 

No. 2, Gutta Simpor, l6. (hf. per lb. 

No. 3, Gutta Taban Chaia, 25. per lb. 

No. 4, Gutta Minjato, no nse for insulating purposes. 

No. 5, Gutta Suisii, no use for insulating purposes. 

No. 6, Gutta Taban Merah, ih. per lb. 

The price of the last sample may be taken to represent the 
market value of the highest grade of gutta-percha, subject to 
ductuations, and it is evident, therefore, that Gutta Taban 
Putih of similar quality to the present specimen will only com- 
mand one-third the price of this. It will be noticed, too, that 
a higher value is assigned to the Gutta Taban Chaia than to 
the Gutta Taban Putih. The Gutta Susii would fetch the 
tnarket price of Poiitianac. 

Conclusions. 

This enquiry has shown, therefore, that the Gutta Taban 
Putih is very inferior in quality to the Gutta Taban Merah, and 
that it is only worth about one-third the price- of the latter. No 
itifonnaiion has been furnished regarding the relative yields of 
gutta-perdia obtained from the two trees in these experiments, 
hut previous investigations upon this point seem to indicate that 
there 'is no great diif’erence- In this respect b'ctween the two 
species. If this be so, the establishment of extensive planta- 
tions of the tree's yielding Gutta Taban P'utih could not be 
recommended in any locality where the much more valuable 
l.^ab'an Merah trees can, be successfttlly grown, as there’ can be 
m> doubt that the latter would give the best financial results. 
If the Taban Putih trees can be grown at higher altitudes than 
the other species, it would probably be advantageous to- establish 
su’pplementaiy plantations of them in suitable districts. The 
trees yielding Gutta Taban Chaia may also' be worthy of further 
experiments if they are suitable for cultivation in any districts 
where Taban Merah trees cannot be grown, since the' gutta- 
petcha furnished by them appears to be slightly superior to' the 
Gutta Taban Putih*. 


G-utta- 
Perchas 
from the 
Straits 
Settle-: 
mentei, ' 



Giitta- 

Perclias 

from the 

Straits 

Settle- 

meats. 


20 SUPPLEMENT TO THE BOARO OF TRADE JOURNAL. [Mar. 31, 1904, 


Bulletin of the Imperial Indiiutc, 


Extraction of Gutta-percha from, the LeaTes 

About 50 11), of the dried l('av(‘s of the inn) yield iii«* (iutta 
l''abaa Putili (^FaUapuium puMidatum '^) were forW'arded so i,liai 
{‘■xperi meats could be made to determine the loiiouiii- of gutia- 
jiercha they contain, and the possibility of c'xtractiiig it ii|Km 
a commercial scale. It may be noted at tlie outset, howe'V('i\ 
iliat the examination of the gutta-perfrhas obtained from, tlie 
trees lias shown that Giitta Taban Piitili is very niiieh inferior 
in quality to Gutta Taban Merah, and this is also likely to be 
iiaie ill the ease of the product from the leaves of the Wo tret's, 
llie problem of devising a suitable process for the extraction of 
giitta-pereha from leaves is a difficult one, wliieli has not yet 
been satisfactorily solved, and at ihis stage it would be d(‘vsirable 
in anjr experiments upon the siihj(‘ct to employ the leaves of 
the tree furnishing the best quality of gutta-perclia. 

The leaves were ground to coarse powcler, and were ('xtractt'd 
in various ways by different solvents, ivith ihe result that thew 
were found to contain about 2 per cent, of pure gutta, together 
with a large amount of resinous substances. The gulita thus 
obtained exliihitecl very good physical properties. The sample 
of Gutta Taban Putih derived from the tree contained only 
35*G per cent, of pure gutta, so that the above yield of gutta 
would indicate that the leaves contain 5*6 per cent, of gutta- 
percha of similar quality to that yielded by the tree. 

It is very probable, however, that the yield of gutta-perchii 
obtained from diy leaves in Europe is much lower tlian woul^l 
be obtained from the same leaves by ti'eatment in the Straits 
Settlements. The gutta-percha iu the leaves is in a very fincly- 
divicled condition, and is, theriTore, extremely liable to oxida- 
tion, with the formation of resinous substances, so that owing to 
changes during transport, the quantity of gutta is likely to lie 
considerably reduced. According to ptiblxshed statements on 
the subject, 9 or 10 per cent, of gutta-percha can be obtained 
from the’ leaves by extraction with aoiventS' when the process ■ 
is carried out on die spot. 

The possibility of extracting gutta-percha from ihe leaves has 
been the subject of many investigations during recent years, 
and numerous, processes, many of which are protecteil by 
patents, have been already devised for the purpose. Mosf of 
these depend upon the extraction of the gutta-percha by means 
of solvents, but others have been suggested in which the gutta- 
percha is obtained by mechanical treatment. Several of the 
extraction processes have been tried upon a commercial scale in 
Europe, but for various, reasons the results have been very un- 
satisfactory from a financial point of view, and it is beKeved 
that at the present time all the factories established in Europe 
have practically suspended operations. 
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It would appear from tlie results of these trials, that in order 
to make any process a success it w’ill be necessary to work it 
on the spot, luiJ that further experiments are required to deter- 
mine the particular inethod most suited to the local conditions. 
Many of the processes which have been suggested involve the 
use of solvents of lo^v boiling points, and would be very difficult 
to carry out in the tropics upon a large scale. From this point 
of view a mechanical process would be much preferable if one 
giving satisfactory results could be devised. It has been stated 
that the quality of the gutta-percha obtained by mechanical 
methods is better than that prepared by the use of solvents, but 
the yield is said to be very much less. It would be well if this 
latter point could be definitely settled, and experiments migffit 
be made to detennine wliether the yield could not be greatly 
increased by suitable treatment. A process depending upon the 
digestion and agitation of the crushed leaves with hot water 
in suitable machines may be suggested as one deserving experi- 

' mental trial. The gutta-percha, in fresh leaves could possibly 
be readily separated by such treatment, and could be easily 
washed free from vegetable impurities. Machinery has been 
designed for extracting rubber from bark in this, way, and is at 
present being used in the French Congo for the preparation of 

root-rubber.’’ If such a process, suitably modified, could be 
used for extracting gutta-percha from leaves, it would probably 
be preferable to' and cheaper than any method involving the 
use of solvents. 

* It is understood that several process.es are at present under- 
going practical trials in the East, and the results of these will 
afford some indication of their suitability for general use, and 
the possibility of iheii'’ proving a. financial success. It would 
probably be (lesirable to await the results of these trials before 
comme^icing o]>erations upon a large scale in tKe Straits Settle- 
ments, and in the meantime to cany out some experiments upon 
mechanical processes as sxiggested above. 

Another point which arises in connection wnth this subjecit 
is the possibility of obtaining regularly a sufficient supply of 
leaves to make tlie industry remunerative. It seems probable 
that, whatever process be adopted, it could only be successfully 
worked in connection with extensive plantations of the trees, 
and even then it may be doubted whether it would be advan- 
tageouis tO' pluck leaves from, cultivated trees for the purpose of 
exteacting the gxxtta-percha from them. This point, however, 
must be left for the consideration of the local authorities. 

In view of tliei great superiority of Giutta Taban Merah over 
the other varieties of gutta-percha, it would be desirable, in any 
further experiments npon this subject, to use the leaves of that 
tree, as they would in all probability furnish the host results. 
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THE CJfiMMEIiClAT IJITLISATION OF TILE 
OF THli PAHA. lUTliBEll TiiEE 
{llEVEA liRAETL) KNAIA). 


Tlie report; on tlxis' Biibject wliieli appeared in. tiuB Biillelia 
(1903, Yol. I., p. 150), giving a preliminary accaiuit x>i: the 
results of a elxeinieal l,uvestigatio.ii of tin' seeds parried out 
ill the Seieiitilic and Technical llepaitment; of the Imperial 
Institute, has attracted considerable attention from planters 
and others interested in the cultivation ainl produetioii 
of Para rubber. It may, therefore, be useful to give some 
additional information regarding the oil and other prO'diUits 
obtainable from these seeds. 

Para Riibher Seed Oil . — This material possesscLs properties 
very similar to those of linsetal oil, and should tluu'efore be 
suitable for the preparation of paints and oil varnishes, and 
the manufacture of rubber Ksubstitutes, linoleum and water- 
proofing materials. It could probably also be used like litiscHul 
oil for the manufacture of soft soap, but its eoloiir would pre- 
clude! its employiiieiii for the preparation of hard 8oaj)s except 
in cases where there is a scarcity of cotton-s(jed and similar 
light-coloured, non-drying oils. It is intended to iiiake further 
experiments regardiiig its applicability for maiiiifacturing 
purposes. 

Para Ruhher Seed Cake.— -As stated in the previous i^eport, the^ 
cake left after expressing the oil from the decorticuikul seeds 
would probably be of value as a cattle food, since its calculated 
composition comjiiires very favourably with various cakes ui. 
present in use;, iind ii'. is stated ihai. uniimxfs readily cait the 
kcrmds in. the Straits Settlemenis. The suitability o! the 
matei'ia] , for this pxi;i*pose is being fully investigated at the 
Imperial Institute. 

A large consignment of tlu^ s-reds has been, already devMpafadmd 
from the Straits Settlements in ordtu* iiiat te(Iiiiix*ul trials u;j)oii 
a 'Commercial scale may be (a)mhxeted t(.» deti'rmiiu^ tim pro- 
pertie^B of the expressed oil, and at the same time io ascertain 
the value and suitability of the cake as a cattle food by analy»s 
and by feeding trials. 

, A sample u)f Para rubber seed meal, prepared in the Straits 
Settlements from the seeds without separation of' the oil, was 
Aso forwarded to the Imperial Institute for examination^ but 
fhis material, in Iho.form in which it was sent, was found to 
he unsuitable ‘for use either as. a source O'fThe'Oil^ which had 
suffered . change, or- as aTeeding stuffy. ^ Since ''the meal was 
found fo. eo.ntain, oyer 1 per' ''eentl of phosphoric acid it might 
be used as’ a dressing' for grass- land,, in.'' a- -similar manner to 
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rjipe Biea], for wliicJi 47. 10.v. per ton is paid in tills country. 
Tlic sample of meal sent for examination contained, in a 
<lecomposed state, the whole of the oil originally present in the 
seeds, and as the valuations indicate that the prohable value 
of the seeds as a source of oil would be at least from lOL to' 12/. 
per ton, their utilisation for the preparation of meal similar to 
the sample could not be recommended. The cake left after 
expression of the oil might he utilised for maniirial purposes, 
and it was, of course, with this object in view that the amount 
of phosphoric acid in the meal was determined, but here again 
it may be found that Para rubber seed cake will be suitable 
for use as a cattle food, in which case it will probably be too 
valuable to be used as a manure. 

All these cpiestions are receiviug attention in the Scientific 
and Technical Department of the Imperial Institute, and a 
further report on the subject will be issued when the experi- 
inents are completed. 


«THE EESIN OE II OPE A OD GRATA EEOM BEEMA. 

A sample of this resin was forwarded to the Imperial Insti- 
tute by the Eeporter on Economic Products to the Grovern- 
ment of India, in order that it might be chemically examined 
and its commercial value ascertained. The resin is stated to 
bo known in Indian commerce as Eock Dammai'',’^ and to be 
{‘specially abundant in the South Tenasserim Division of 
Burma, where it is procurable at the rate of 4 annas per viss, 
approximately equivalent to 10,s\ per cwt. 

The specimen consisted of large, irregularly-shaped tears of 
a yellow colour, possessing a brilliant, irregular fracture, and a 
slight aromatic odour. The resin melted at 115^ C., and 
yimded 0*56 per cent, of ash. Its saponification value was 
37‘1, acid value 31*5, and ester value 5*6. It was completely 
soluble in turpentine oil and partially so in alcohol. 

The dammar resins of commerce are derived from a great 
variety of plants, and consequently present considei*able varia- 
tiotis in composition and properties, so that it is impossible to 
quote for comparison analytical results which can be regarded 
.as typical of this class, of resins. The principal botanical 
sources of the dammars are as follows:— 
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Siimutra, or Kiist Indiiiii Dammar, I'rojo. Agathis lonuilki- 
folia, 

Sal Damiiiar, froni Chorea rohusta. 

(lat's-eye Dammar, from II o pea mierantha. 

Rose Dammar, from Vatica rassak, 

Selo Dammar, from Arioearjms integn folia. 

Black Dammar, from CmuiTimn strietum. 

and Canarimn rostratum ( P) 

In adciitioii to tliese tlie Kauri resin of New Zeal.aiul, fur- 
iiislied by Agathis australis, may also be regarded as a daimiuir. 

These resins are, as. a rule, hard, and exhibit brilliant frat*- 
tures, are partially soluble in alcohol, and completely soluble 
in turpentine. Their add values vary from 21 to 24*2 in the 
ease of different specimens of “'Sumatra dammar” to Td for 
black dammar.” 

The results of the chemical examination of the resin of^ 
Hojica odorata indicate that it may be regarded as a danima!" 
resin, and may be classed with th(‘ better varieties. Specimens 
of this product were submitted to a firm of varnish makers for 
technical trial and commercial valuation. They reported that 
the resin would be classed comnu'rcially as a second quality 
dammar, and that it could be used for the preparation of 
paper ” or crystal ” varnishes sueli as are employed for 
indoor decorative work. Its value at present would be about 
21. 5s. per ewi The demand for resins of this type is un- 
fortunately somewhat limited, since varnislies made wdth. theniT 
are not sufficiently durable to be used for outdoor work. The 
varnish makers, however, point out that if iliis resin (a>uld 
be procured in a "fossilised” form it would probably yield 
a. varnish as durable ns that obtained from Manila (‘opal, 
and that, although the price obtainable for the "fossilised” 
resin would be somcwdiai ](>ss than that quoted, tlu’' (hnnaiid 
would be practically unlimited. 


GOMMIER RESIN FROM DOMINIChi. 

This consignment of gommier resin was forwarded by the 
Administrator of Dominica to the Hon. F, Watts, Government 
Aiialyticali Chemist to the Leeward Islands, who was ihen in 
England, in order that the commerciial value of the material 
might be ascertained. At Mr. Watts's suggestion the ma.tter 
was referred by the Colonial Office toflie Imperial Institute for 
investigation. 



25 


Mar. Ml, 1901] SUPPLEMENT TO THE BOAED OF TEABE JOURNAL. 


Bulletin of the Imperial Institute. 


I'll tile correspondence accompanying tlie sample it was stated 
Oiat tile gommier tree is of common occurrence in the forests 
of Dominica, and that the resin is collected by the natives 
aud used locally for the preparation of torches and as 
iiiceiise. The resin exudes either from natural fissures or 
from cuts made in the bark ; it is at first an opaque, 
whitish, highlly viscous liquid, which soon dries in>iO soft 
yellowish lumps, and eventually into hard, brittle masses of 
white resin, and it is in the latter form that it is usually 
collected. The cost of collecting the resin in Dominica is 
stated to' be from to ^d. per lb. 

Small consignments of the material have been sold in 
European markets from time to time, prinei])aily as a substi- 
tute for the elemi resin produced by the tree, Canariivm CAmi- 
7wune, occurring in the Philippine Islands. On account of its 
general resemblance to true elemi, gommier resin is commonly 
known as dry,” or West Indian elemi. 

'’Ihe ])rpsent consigument of gommier resin consisted princi- 
pally of large flattened lumps of hard resin, somewhat dirty 
externally, but snow wbite internally. When examined under 
the microscope these lumps were found to consist almost 
entirely of a substance cr 3 ?'Btallising in minute needles. There 
was also present a small proportion of lumps of soft resin which 
was slightly yellow, ancl generally contaminated hy pieces of 
bark, earth, small stones, etc. This soft resin wurs ciystalline 
*ohly on the surface. 

The material had a pleasant aromatic odour, which was 
(’specially marked in freshly bi^oken pieces of the softer resin. 


Chemical jlnahjsis of the Gommier Resin. 

As the liard and soft resin, differed materially in composition, 
repi‘(‘sentaiive spc'ciinens of each kind w^ere selected for 
analysis. The r(’sults of this investigation ar(^. tabulated bcdow, 
ih(-^ (mires ponding figures for commercial s])eciinens of elemi 
r(\sin being added for comparison: — 


* Haponification 
Acid value 
Ester value 
Ash 

Mt- lling point 


Ebsik. 

//«;•<?. Soft. 

.Klemi .Bbsin. 

value 24‘7 

. 41-6 ... 

2572 -49'98 

... 14-1 .. 

,. 37-3 ... 

17-7 -24-48 

... 10-C .. 

4-3 ... 

7-64 -26-99 

... 0-08%.. 

0-36%... 

0-023- 0-93 

...158°-164° 

Below 100° 0. 

— 


The hard resin is completely soluble in alcohol, and partially 
so in turpentine oil, wdiilst the soft resin is entirely soluble in 
lurpentine oil and only partially so in alcohol. 

These results indioate ihat the West Indian resin is probably 
similar to true (d,emi in composition, but the exact 'differences 
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between tlie two prodticbs eould 'only bcV msccrtainod by a com- 
plete cliemical dn>vostigation of conHti'iueiitH of llie two 
renim, Preliiainuiy experiniejits iruide in tln^. Bcieiiiific* and 
Tocliiiicai IJepartmeiit of the lowtitiite liave hIiowii 

that the principal constittient of the goininiei; it'siu is ji white 
crystalline substance probably identical with one of (‘on- 
stitnents of eleini resin. 

Commercial V ahiation of Com m ice lIcHin, 

The principal piri'poses to which eleini resin is applied aiH^ 
the ])reparation of printing inks and the manufactnre of spirii. 
vurnishevS, although a small ([aaniity is also used in medicine. 
Specimens^ of gomniier resin ■were, suhinitted to. manufacturers 
of printing inks and to varnish makers, who both reported that, 
the soft gomniier resin would answer their purposes as well 
as eleini. (3ther samples were tluoi submitted to brokers 
for valuation. They stated that the material was somewhat 
dirty, and would only be worth from 17a*. to 18.9. pei^ cwt., as 
compared with 50a*. to 55a\ per cwt. obtainable for true elemi. 
This difference in price is probably t’O be accounted for by the 
fact that elemi is usually sold in this country in a compara- 
tively fresh and soft condition, and that it is generally fairly 
free from dirt. 

It is probable that gomniier resin, if exported in a fresh and 
clean condition, would I'calise prices more nearly equal t o^ 
those obtained for true elemi. 


SALT FROM NORTHERN N1(.H7RIA. 

Two samples of salt were forwarded to the Imperial Inslituic^ 
by H.M. Acting Commissioner for Northern Nig(M''ia, with iko 
request that full information to tlicir commercial value 
might be obtained. 

It was 'Stated in the accompanying letter that the samples 
were obtained from the Muri Province of the Protectorate, but 
no information was given mther regarding the deposits furnish- 
ing these products, or as to whether the sainples consisted 
merely of the crude material as eollected or of salt prepared 
froin this by native methods. 

The samples were analysed in the ' laboratories' of' the ' Soien- 
hifihAhd;,Teehhxcal B^partmeut'of 'the Imperial Institute, "with 
the foUowing results : — " '■'''■ 
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Sj)ecinieii No. 1, labelled Natiye salt from the Awe 

Province 'of Miiri.'” 

This consisted of coarse crystals, which were moist and 
slightly greyish-brown in colour. The material had a 
purely saline taste, and w^as. not bitter. 

Spc^cinien No, 2, labelled ‘^Native salt from Azara Province 
of M.iiri.'’’'’ 

This (dosely resembled No. 1 in appearance and 
properties. 

Cainjjosition of sainjjlcs. 



Number 1. 

Number 2. 


As 

Received. 

Dried at 
lUU" C. 

As 

Received. 

Dried nt 
10U° C. 


Per cent. 

Per cc’ut. 

Per cent. 

Per cent. 

Scxlinm chloride, Nsd '1 

S5-S7 

95* 15 

85*49 

95*7(} 

mu chloride, KCl 

— 

— 

0*61 

0-69 

(A'dcium chloride, CuCl^ 

2‘li9 

2*()9 

2*35 

2-6S 

Afagneni urn chloride, MgCl.^ 

0*65 

0-7B 

0*69 

0*78 

Sulpliates soluble in water 7 

tracjc ' 

trac(i 

nil 

nil 

Matter insoluble in water 

0*S8 

0'4S 

0*15 

i 0-17 

Afoisture, by diftercncc 

11*21 

nil 

10*71 

j nil 


* These results vshow^ that the samples contained an tinustially 
high propoifiion of calcium chloride, and as a consequence of 
the presence of this impurity they were abnormally moist, 
since calcium chloride has the property: of absorbing moisture 
Ijoin, the at:mosphere and retaining it. The other impurities 
(contained in the samples were present only in smull quantities, 
and were such as are frequently found in, commercial salt. 

Kitu.'c (adeiuni chloride is very soluble in water it was 
obvious that theses samples of salt could be greatly improved by 
solution in a.ml I'e-crystallisatioii fr‘om water, and it was 
found that by a single treatme:ut t)f this kind perfectly white 
crystals of salt ciould be ()btai.n'ed from 'both samples. The 
plirified product sO' made from No. 1 contained only 0dJ6 per 
cent, of calcium chloride, and that from No. 2, 047 per cent, 
of this impuri,ty, the rest being practically pure salt. These 
(jua:utities of impurity, are not in excess of those found in many 
of the purified suits of commerce. 

Crude, impure salt of the quality represented '.by 'these 
samples' ■would be of very little value in^ commerce-, but the 
'“refined products, which could be obtained by dissolving these- 
salts’ in hot water, allowing the solutions to- "deposit suspended 
iB-Solnble 'matter, and then cnystalliBing'UUt the salt,' would .bc^ 
similar in composition' to the wli,ite salt' of European •trade, 
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wliicli at present has the average value oi:' Klso in lT,s\ pei* ton 
f.o.b. at an l^nglish pnii. 

In 1901 wsult to the valium ol 4,102/. was; imported into 
iS^irtlierii Nigeria, and in 1902 the valiu^ of the im.|roi'ts of this 
(‘oininodity iirto the Ih'oteetorate rose to 7,9()5/.; it is, there- 
fore, a matter of great impoi‘taii(?o to the eoiiiitry that an 
iiivestigaiion of tln^ extent of the salt deposits in the ProviixH' 
of Miiri should he (*ai.ri(‘d out, and the possibility, or otherwise, 
(if rstahlislung a salt industry in that district astnuiained. 


STAIii'H PREPABEl) FROM THE BREAD-FRUIT TREE 
IN THE SEYCHELLES. 

Two small samples of powder prepared from the bread-fruit 
tree were forwaiTled to the Imperial Institute by the Governor 
of Seychelles, with a re(juest that a report u|)on their com- ' 
position and comnKU'oial value should be fiirnisluKh It was 
stated that the samples were prepared in th,e island of Prasliu, 
near Mahe, and a copy of a I'c^port by Dr. I)<uinuin, the cduef 
iiiedicail oflieer, upon a previ'ous sample of the powder was 
inclosed. From tlie latter it appeared ihnt the powdn’ was 
jinu’tieally pure stai;ch. 

The two specimens were labelled as follows: - 

(I.) '' Mlat nakml de la poudrei^ and (IT.) ‘v//a menie innuhr. 
tamistiel 

(I.) Mat miuni de la 'pondrel 

This specimen consisted of abont 209 grams of a, whitish 
powder, which e.'xhibited a. faint yellow tinge ; it contained 
numerous small hard lumps, hut these could be readily reduced 
to a fine powder. The sample possessed a slight odour, 
resembling that of arrowToot, and had a starchy taste. 

(IL) La mimepoudre tamiseel 

This was a very fine whitish powder, which also exhibited a 
faint yellow tinge. It was perfectly free from lumps, possessed 
the same odour and taste as the preceding specimen, and closely 
resembled fine w’'heat flour in appearance. The sample weighed 
about 150 grams* 
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Tiie rewiilts of tlio cJieMieal examination of tlio two speci- 
mens^ conclueted in the Scientific and Teclinical Department of 
the Imperial Institute, were as follows: — ■ 




/ 

Mat naturd de la •poudre. 

La m e m e p ou d re ta m i ndt. 



Sample as 
Itecoived. 

Calculated 

for 

Dry Material. 

Sample as 
Beceived. 

Oalculated 

for 

Dry Material. 



Per cent. 

Per cent. ; 

Per cent. 

Per cent. 

Moisture ... 

... 

17-09 

— i 

17*13 

— 

{fibre 


0-12 

0'15 

Trace 

Trace 

Fat 


0-19 

0-21 

0-21 

0*25 

Proteid 


0*48 

0*58 

Nil 

Nil 

Sugar 


T'nice 

Trace 

Trace 

Trace 

Starch 


8i*84 i 

98*72 

82-39 

99*43 

Ash 

Phosphoric acid (P.jO.,), in 

0-28 I 

0*34 

0-27 

U-32 



0-08 

0*10 

0*09 

0-1 1 


Ihiese analyses, confirmed by microscopical examination, 
show that the powders consist of practically pure starch, the 
];)erc'entages in the dry material being 98*7 and 994 respec- 
tively. Small amounts of ash and fat were present hi, both 
samples, the percentages being almost th(‘ same in each case, 
and in the unsifted sample there was 0*58 per cent, of proteid. 
• The specimen of the sifted powder was submitted for valu- 
ation to brokers who were informed of the results of the 
chemical examination. So far as can be judged from the small 
samphi available, they think that there would be a good 
demand f(,)r the mateiial at about £1 per ton, cii. London, 
but. jioint out that a definite opinion cannot he expressed until 
a larger sample^ of about 10 lb, is submitted for practical trials. 
Tlu)y state*, tliat it would not be. adviwsable to forward cousiign- 
nuuitfl witlmut an order, and that the material would liave to 
be available in large c|uantities, say from 100 tO' 200 tons at a 
iinie, l)c'fore buyers would be disposed to- talce it up. 

^Phe present price of American powde,red starch is about 
St 10, V. per top in London, so that the value of the Sev- 
cdielles product might improve as it became known on the 
market. 
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iL--mmEAL : NOTICES . msmcTisa economic, psobucts, 

AND THEIE BEYELOPMENT, ' 

(Prepared by the Staff of the Sdenfifw mid Technical PejjarPnmil.) 

AETIFIGIAL YANILLIN AND ITvS EMPLOYMENT AS 
A SUBSTITUTE FOB MANILLA. 

I'aiiilliii is tile coiistitutuit to wliieF vaullla owes its aroma 
and flavour. It was discovered iu 1858 l)y (jobley, and was 
siibse{.j[tieB,tly investigated l>y a niimbci' of ciKuiiists, notably by 
Tieniaiiii., wiio first prepared it artificially tVoiri coniferiii, a 
glncoside found in certain coniferoiivS plants. Since that time 
a, number of processes for the artiti(dul preparation of 
vanillin on a coininereial scale have been (hvised. The first 
of these to meet with commercial anccess was that of Do Latre 
(English Patents, 1890, No. 17,547 ; 1891, No. 17,FU)> who 
used as a starting point mgenol., the substance to which oil of 
cloves owes its characteristic odour. De Loire’s process, either 
in its original form or slightly modified, was worked com- 
mercially in France and in Grerniany during the period 1891- 
1896, without producing any anaterial change in the price of 
vanillin. iVbout 1897, however, a period of competition set in 
between, the various makers, which was further aceentuatc'd by 
additions, in France, Germany and Switzerlaiid, to the nnoiber 
of firms manufacturing vanillin. The I'esnlt has been that the 
price of this product, which was S)L per lb. in 18?I0, lias steadily 
fallen until in Novi.nnber last it was quoted at 1/. lf>\ 4d. per lb. 

It ivS probiiblo tha,t all the vanillin so .far ])laced on the markef. 
has l)eeii made from eugonol, and its p,ric.T^ Iulh therefore Ixmmi 
governed by that of oil of cloves as the ra,w prodncvt, I.n 1991, 
however, a patent (No. 310,983) taken out in Francis liy 
Vigne, ill wd,i,ich an electrolytic iiicthod for tin* pr([pjiration of 
vanillin from sugar was desmlbed. If tlu^ claims of tin' inventor 
are borne out by practical trials on an indiistiaal scale*, if. is 
probable rthat ii further reduction in |')ric(^ may b(* expcudcal, 
owing to the great ditference in cost, of tin* two raw products, 
eugeiiol and sugar. 

There is no trustworthy information as to the extent to wMeli 
artificial vanillin is manufactured and used at the present time, 
but to judge from the numher of fi.rm,s engaged in its production 
the amount must be considerable. 

As regards the effect of the manufacture and sale? of 

artificial vanillin upon the demand for yanilla, it is remark- 
able that this has up to the present been comparatively alight. 
When it is considered that vanilla is employed principally as a 
flavouring agent, and that its value in this Tespeet 'depends upon 
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ilio aiiioiiiit of vaailliu it contains, it is curious .that so recently 
as November last good quaUties of vanilla should be saleable at 
17.L to 19.L ikl, pet lb., whilst the equivalent amount of artifielal 
vaailiiii for llavouring purposes could be obtained for about 
oue-thirtietli of this cost. It is probable that this preference 
for vanilla over artificial vanillin is due partly to conservatism 
on the part of the consumers, and partly also to a somewhat 
widespread belief that vanillin does not wholly represent the 
Havour of vanilla, which, it is alleged, is partly due to minute 
<|iiantities of other aromatic substances present in the pods. 
Some iwideuce in favour of this view is furnished by the state- 
ments made at various times by chemists who have examined 
particular varieties of vanilla, and have isolated, in addition 
to vanillin, small quantities of lieliotropin, benzoic acid, &c. 
Idxese substances are, however, both cheap and readily obtain- 
able, and if iieceswsity arose it would be a very easy matter to 
mix them in a proper proportion with vanillin in order to 
modify the flavour of the latter in the required direction. 

Ihe foregoing statement of the present condition of vanillin 
maiuifacture indicates clearly the possibility in the near future 
of the replacement of vanilla as a flavouring agent by vanillin. 

It is difficult to obtain reliable ^statistics of the- production 
of vanilla since the cultivation of this product is so widely 
distributed in tropical countries, and the imports of it into the 
pi’inclpab consuming countries are comparatively of so little 
• value that they are rarely separately given. The United States 
Trade Beturns for 1902, however, give a table of the imports 
of vanilla into that country for the decennial period ending in 
1902, of which an abstract is given Below: — 


ImporU of Viinilla into ike United 8t(deB of America, 


Vfiar. 

Wcighi, 

Value. 

Average Value 
per lb. 


LLh, 

DoVlarB. 

DollilTS. 

1S04 

171/156 

727,853 

4-2 

1B% 

3sr.,7fi3 

1,013,608 

4-2 

WOO ... ! 

373,174 

1,235,412 

4*5 

1000 ... ' ' ...i 

!2i)5,9S(> 

1,209,334 

4*7 

1001,,.' 

2LS,088 

875,220 

3*5 

1002 i 

361,730 

859,399 

2*3 , 


These figures show that, although there is at present no falling 
,off in the demand for vanilla in the United States, there has 
bkrn a great decline in value. 

' . The same state of things is, sho.wii by the results of the two 
auctions ' held , in London , in February and ' November' .of 
last year. At the former 2,800 tins .were sold, and at the 
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latter 1,410 tins. Tliese ()XiaHti(i<‘K art' in excess of tliose of 
former years. The prices obtained in Te!)ruary ranged from 
22.S*. (W. per ll>. for best (|ualiti('s, In Tbs*. iuL tor somewliat slioil, 
cliocolate-colonred beans, and 7.s‘. (1^/. to (k/. for “ foxy 
brown’’ beans. In November tlie bes't (|ualilies realivSetl only 
17.s‘. to 19.S*. (kl, per lb., sliort beans from S.s*. (5^/. to lls,, xmd 
poor qualities 4.s*. to 7.s‘, per lb. 

It is almost impossible to give aeenrately (he total auiiiiai 
production of vanilla at the j)resent time, but it may be 
estimated at about 450 tons, of wliicli about 150 tons are 
produced in the. British Colonies and Bourbon, and the 
I'cmaiiider in Mexico, Such statistics as are tu^ailuble indicate 
that the total ])roduction has I'emained almost stationary during 
the last few years, the increased output from, Sayelielles and 
Mexico being compensated by smaller exports from Mauritius 
and Bourbon. This being the ease it is evident that the 
tlepreciation iu value of vanilla must be ascribed almost en- 
tirely to the competition of vanillin as a flavouring agent. In 
this connection it is desirable that it should be known that: 
the so-called artificial vanillin is identical in every respect 
with the vanillin contained in vanilla, and to which the flavour 
of the plant is chiefly if not entirely due. 


THE CULTIVATION OF Tllli CENTHA.L A'MKillCAN 


RUBBEB TOEE, ((klSTlLWA. ELAmiCA^ 

The United Siates' Department of Agriculinre has reCA'iiily 
issued a paniphleU—Bulletin No. 49, Bureau of Plant Industry 
■ this subie.ct, written by Mr. 0, F, Cook, who gives tlie 

rc'sults of a preliminary study upon the culiivaiiou of CastilloJis 
in Guatemala and Southern M',exico. TIu' wo,rk was clii(vlly 
undertaken with the object of ascertaining wluviluu; ilu' 
frees could be successfully introduced into ih)rto llico and 
the Philippines, and the information already obtained m (*oq- 
sidered to be distinctly promising from this point of view. The 
investigation is being continued by Mr. Cook, so that a fuiihea* 
Imlletin upon the subject may be anticipated, but it was 
i bought desirable to publish a preliminary account of the 
experiments and obseivations, together with references to work 
upon other rubber-yielding plants' which may have a bearing 
upon the cultivation of the Central American rubber tree. The 
bulletin forms a convenient summary of the information^ at 
present .available upon the subject, and the following account 
will indicate the seo])e and character of the work, 
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Tiie ciiltivatioH of niblx^r treo'S is only in an experinioEtal 
si.agT'i at tlio p^resoiit tiiiK', but during* recent years considerable 
progress lias bi'cn made, and the conditions of success are now 
niiicli irioin tdearly imdc'rstood tkan formerly, Tke cultivation 
(tf t-astilloas lias been chiefly taken up in Central America and 
Soiitlierii Mexico, and a, short time ago it was ascertained tiiar 
2b conipaiiiea in Mexico possessed plantations covering 11,117 
acrcLS, and containing 5,44^1,105 trees. The total area devoted 

10 the cutivation of Castilloa in Mexico alone is estimated at 
about 20,000 acres, whilst nurnerons plantations have been 
established in the other Central American countries and also 
ill Columbia and Venessucla. 

Botanical charaders . — The first descriptiou of Castilloa 
clastica was given by (•ervantes in a paper read in the City 
of Mexico on 2nd 1794, in which the generic name of 

Un'- plant was written Castilla. Subsequently this name became 
(diaiiged to CastiUoa, by ivhich the plant is now universally 
known, but Mr. Cook proposes to go back to the original form, 
i.hsiilla, according t<» the recognised rule of botanical nomen- 
clature. In this abstract, liowever, the current form of the 
luime -will be retained. 

In 1885 Sir Josej)h Hookm* descjribed four species or varieties 
of Castilloa depending principally upon the characters of the 
fruits, but he did not assign new botanical names to these. 

, Later, Koschny has asserted that there are four distinct species 
of Castilloa existing in the forests of Costa Rica, and has 
described them as C. alha, C. nif/ra^ C, riihra and C. Tunti, Tbe 
first three of these yield rubber, whereas the fourth furnishes a 
brittle resinous product called ‘‘ guitta-pereha by the col- 
le(d,ors. Tlu’i sec‘ds of tlie difl‘ercnt species are stated to be 
quii,e indistinguishable, bui. tin^ trees themselves can be recog- 

11 i seal by the (,‘baractt‘rs of tlu‘ bark, the colour of which is 
in<li(*at(‘(l by the specific naim‘S of the rubber-yielding forms. 
Kosc^luiy (‘onsiders that C. alha is the only spocit^s suitable for 
cultivation, and thiulvs tliai the ]) 0 ()r r(\sults ■wrhieh have been 
obtuiiied in certain distrieds from cultivated Custilloas were 
pjT)l)al)Iy due to tlii^ fact that tlu^ wrong species had J)een em- 
ployed for the experiments. 

Mr. Cook found that the most conapicupus difference 
wliicii could be detected between the Castilloa of Alta 
\h‘ra Pa%, in Eastern Guatemala, and that of the Soconusco 
district of Southern Mexico, was in the scales of the 
mule flower dusters, which in the former case were larger 
and more dosedy ailpressed than in the latter. It is stated in 
a footnote, however, that further investigation has- shown that 
more tlian one species of Castilloa is being cultivated in Central 
America and Mexit?<o, but detailed information upon the point 
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is not yet available. It wo-uld be a (considerable advuiiijige to 
planters if tJu^ alb'ged (lifiiM‘enees in tlicc nibbcnu-yi elding 
, qualities of tlu' st'iveral spcanes ot Ciistilloa (could be fully in- 
AU'stigated and faially S(ittted, and it is tx) 1)(^ lioped tliat tlie 
work now in progress will acoomplisli this. Tlncre is no doubt 
that the species of Oastilloa known, by the natives as “ ult'^ 
iiuiclio,” fiiniishes little or no rubbtu*, but the published state- 
ments regarding the nibber-yi(‘ldi ng species ve(|uirc further 
elucidation. 

The bulletin contains a coinpIet(> botanical description of 
Oastilloa, in the course of which, its curious habit of producing 
temporary deciduous branches in the early stagers of its growth, 
is noticed. As a rule the true or janMuanent bramdies do not 
appear before the third or fourth jem\ 

Didrihitiom It seems probabh^ that wild Oastilloa, trc>cs 
occur in all the forests of Guateniala, with the exception of 
those which are too wet, and they are found there at con- 
siderable altitudes, though the yield of rul)ber diminishes us 
the altitude increases. In some districts the trees yield a thick 
latex which does not flow readily and coagulates in the 
incisions to form shreds of rubber which when aggre^gated 
constitute the scrap rubber of commerce. In this f(uiture the 
trees differ from those of Southern Mexico, as well as in the 
character of the scales of the male flower cliist(u*s. The most 
productive rubber districts of Griiatcmala situated in tluR 
neighbourhood of La Gomera, near the Pacific coast, where the 
establishment of plantations of the trends lias just been 
commenced. 

In Soutlierii M(\xico wild (lastilloas are mo!*e commmi, Ix'ing 
very nuiueroiis in the neiglibourhocHl of l^aj)achula ami La. 
Zacualpa. They are occxisionally found in the rather cqum 
forests near the (mast about vSaii Benito, but do not ocxuir On 
the Isthmus ,of Tehuantepec between Juilc and Ban duan 
Evangelista. They are met with in the regi,on about Perc^, both 
north and south, but only sparingly, and there is no indication 
that the trees were ever abundant iti this district. 

All the wild Oastilloa trees stmm in Guatemala^ and Southe^'u 
Mexico are described as of medium railier ilian of large size, 
and of ‘slender habit. The largest was found mnv Tapachula, 
and had an estimated height of 80 ft. and a circumference of 
7 ft. at 5 ft. from the ground. 

From his observations, Mr, Cook, concludes' that the districts 
which are well adapted for the cultivation of Oastilloa in 
Southern Mexico and Central America, are much more limited 
than is generally ' supposed, as the presence' of wild trees is 
insufficient, evidence that^.a locality is.uuitableior.the eatabliali-* 
ment of ‘plantations. ' ' ■ -v' 'VVr, 
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Cnltmitlofb and Ffopagation. — A question wliicli has aroused The Ciilti- 
tu)MB,iclorsibIe discussion in couuectiou with the cailtivatioii ot mtiom ©f 
Gastilloa trees is whether they require to he shaded hy larger the-Ceutm!^ 
trees ' or whether they can he grown successfully in situations 
where they will be exposed to full sunlight. Opinions upon 
this point are exceedingly varied, some authorities advocating „ 
that the trees should be grown under forest conditions, others 
that the 3 r thrive best in perfectly open situations, whilst others 
again prefer conditions intermediate between these two ex- 
tremes. It is quite possible that the question does not admit 
of any general solution owing to the fact that the most suitable 
conditions may be determined by the local peculiarities of 
climate and soil, but it seems probable that the two latter 
methods are much preferable to the first. 

The author claims that Casiilloa is not a genuine forest tree, 
and that in the wdld state it thrives better in open situations 
iln.ui in the dens(w forests. This view was also adopted by 
ivoschny, who statics that C. alha, the only species which he 
considers suitahle for cultivation, is never found in the deep 
forest, but in more open places, where the foliage can receive 
the sunlight. It has been clearly demonstrated that in certain 
districts the cultivated trees thrive best in fairly open •situa- 
tions, and that even young seedlings do not sufier from full 
('xposure to the sun provided the soil does not become too 
•dry. In less humid situations, however, it may be desirable 
to plant Gastilloa under shade or in partially cleared forest. 

In the cultivation of rubber trees a ])oint .of considerable 
importance is the jrroductio-n of a large straight trunk, as this 
greatly facilitates the tapping o])erations. It has been found 
iliat Gastilloa trees growing in the open often send out per- 
manent braiKdies 8 oi* 10 ft. from the ground, whereas those 
in the forc^st may ha,V(3 from 20 tO' 40 ft. of smootli trunk before 
the permanent branelies are reached. This disadvantage 
attacliing'^ 'l;o 0 ])en cultivation can be easily reme'dind, how- 
(w^er, by planting tlie trees sufficiently .closely, but without, 
overcro'wding, in which eireumstanees they will produce tall, 
stfaight trunks suitable for tapping, and at the same time the 
additional foliage has a bmieficial elf cot by increasing the 
shading of the soil. To attain this object the trees are usually 
planted in rows from 12 to 20 ft. apart, with a distance of 
8 to 12 ft. between, the individuals; planting closer than 10 ft. 
is, however, of doubtful ' expediency. 

Caatilloa trees can be propagated from seeds^ or by cuttings. 
tOh© 'Seeds .have thin coats and, quickly pe.rish'when kept' in 
evon, a moderately dry atmosphere* They require to ho specially 
packed, 'for, transport, the 'most favourable conditions, being,' 

'mat they 'Should be kept sufficiently moist to prevent loss ,of, 
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le Ciilti- vitiility without iiidueing Rctuul |>;(MiuiiuitioiL The seeds are 

Ltiou of usually sowui in nurseries, though some, planters prefer to place 

,e Central them at once iu the situations which the trees are to occupy, 

mericaii When raised in mu'series the seedlings are transplanted either 

iihher when very young or at the end of a year. At La Zacualpa 

ree. transplanting is conmienced when the seedlings are six weeks 

old, or when they are from 10 to 12 iu. high, and it is claimed 
that at this stage they suffer much less from the operation than 
do the older plants, and that the subsequent rate of growth is 
greater. 

(lastilloas can be propagated very readily from cuttings, but 
care must he taken in the selection of the latter, as the 
temporary branches of the trees will not serve for the purpose. 
It also appears probable that cuttings containing mature wood 
root much better than succulent shoots. In connection witli 
this method of propagation it is suggested that experiments 
might be made on the possibility of improving Castilloa as a 
rnhiber producer by taking cuttings from the most productive 
trees and determining whether the plants thus obtained will 
give a similar high yield of rubber. Such experimeiits would 
be of considerable interest and, if successful, would have an 
important bearing upon the future of the industry by lucreasing 
the average yield of rubber from the trees. It is to he hoped, 
therefore, that planters may he induced to carry out the experi- 
ments necessary to determine the ])oint. 

Lateiv .. — Considerable attention is devoted to a discussion of 
the various ])rohleins presented by iJie latex or “ milk ” of 
rubber trees, in the course of which the different views current 
among botanists regarding the functions of the latex in plant 
metabolism are reviewed. The yield of rul)I)er from a particular 
tree depends upon the amount of latex which can be. obtaim»d 
from it and the percentage of rubber whlcli this eoiitaiuH, aiul 
will therefore be affected by any circumstaiicc^s which exert a n 
influence upon cither of these factors. The flow of lafex will 
occur most readily when the internal pressure in the tiuxiik is 
highest, and the pe3.iod at which this condition is realised wdp. 
vary according to climate and conditions of growth. Conse- 
quently, the best time for tapping the trees will vary in different 
districts ; in those Laving a humid climate the collection usually 
takes place during the dry season, whereas in drier regions the 
commencement of the rainy season is tlie recognised time. It 
is also possible that even in the same district it might he found 
advantageous to tap trees, growing under varying conditions, at 
different times in order to obtain the best results. It has been 
asserted that less rubber can be obtained from trees in open 
situations than from those growing in the forest or under shade, 
but tbis statement appears to rest upon tupping experiments 
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iiiaxle tlie dry .scusou only, wliicli ('.uiiiiot tliorefore be Tli6 Culti- 

aeeeptcd as eoiudiisive. vation of 

TKoto is c‘()]isi(i(‘rable evidoHce to show tkai a oouiiimaosly the Central 
luiBiid climate is iioitlier necessary nor desirable for tke American 
. sxiccessiTil cultivation of Oastilloa, the indications being that the Ruij’jjer 
xjuaiitity of latex and percentage of rubber are both increased 
by an alternation of wet and dry seasons. Trees in dry situations 
yield little latex xvlienever the supply of water is inadequate, 

Init at the eoininencenient of the rainy season they furnish a 
iniicli larger quantity than is obtained from trees growing In 
continuously humid districts. As would be unticipated, the 
percentage of rubbei* in the latex is greatest during the dry 
season, but diminislies during the; rainy period, when, the latex 
beconuLs more fluid. 

Tapping, <leter.uiiuation of the best methods of tapping 

the tre(\S' is of vital inipoi'tance to' rubber cultivators, as the sue- 
<a‘ss of tlu‘ plantations will largely depend upon the way in wkicli 
the operaifon is eondiuited. Tlie object in view is to obtain the 
inaximiim yield of latex from the trees without impairing their 
future produetiv(mess, and many practical questions arivse in 
(vonnec-tion thert^with, such as, for example, the age at which the 
young trees may first be tapjxed, the best manner of mailing the 
incisions, how often the ta[)ping may he repeated, and at what 
^ seasoiiB, and many others. Several of the most important of 
thes(^ points are (‘onsidered in the bulhdiu. 

The age at which Oastilloa treOwS can he safely and advan- 
tageously tapped for the first time has been very Variously stated, 
but th(? gen(‘ral ])lau is to leave them for eight or ten years. 

Tliere is v(*ry liif.le inducement to tap the very young trees on. 
aexvouut of the infei'ior (juality of the rubber ol)tai!ied, and 
from Welx^r s experiments it apjx’ars that eight ycivrs is about 
tlie miniBUiiu age at which the trees will yield niurketalxle 
rubber. 

A, larg(^ amoujit of work Ims hoeii doiu' on several of tlie 
principal nibbcT’ trees in order to determine the kind of incision 
wliieh will furnisli the greatest yield of latex, and the difl’erent 
methods of tapping which have been introdiieed as the result 
of these expmiinents ^ are briefly described. In the case 
of Oastilloa" it is (jonchuled that wdien the latex ^ flows 
freely the niaximuin yield can he obtained with least injury 
to the tree by means of separate oblique incisions, but w-hen the 
latex is thicker, and coagulates in the cuts, as in eastern 
Guatemala, hori/iontal incisions appear to give the best results. 

Attenfion is drawn to the fact that experiments in the Straits 
Settlements have shown that the largest yield of mbber 
can be' obtain, ed from Hevea hrasiliensisj the ^ Para ^ rubber tree, 
by what may be termed multiple tapping/^ in wdiicli the edges 
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tie .Culti" of' tliO' woiiiid are cut repeatetlly; in 'order to 'permit '-a fresli How 
ition of . of latex. It lias been found tliat wlien ibis metkod is employed 
le Central tlie flow of latex may be continued for several days, iii soiiu^ 
mericau ■ cases actually increasing in amount from day to day, and a 
ubber miicli greater yield of rubber is obtained tliaii by any oilier 
process. Mr. Cook suggests tliat similar experiments miglit 
be tried witli Gastilloa to see wlietber it will respond in tlie 
same Avay to tliis treatment. 

Coagulation, — Tlie metliods employed for the coagulation of 
the latex, in order to obtain the rubber, vary considerably in 
diflerent countries, and for the different trees, most of the 
native processes being extremely crude and unsatisfactory. 
The various methods in actual use for Gastilloa latex are noted, 
and prominence is given to the process suggested by Weber, in 
which the albuminoids are eliminated from the rubber by the 
use of formaldehyde. No new work has been done upon this 
portion of the subject, however, so that no detailed notice is 
necessary. 

The experiment of smoking Gastilloa latex, in the same way 
that Para rubber is prepared in Braril, has been tried at La 
Zacualpa, but the result was a hopelessly sticky mass. This 
difference in behaviour is probably due to differences in the 
composition of the latex of the two trees rather than to any 
variation in the character of the actual rubber. 

Mr, Cook describes a method of coagulation, which he saw in 
use at La Zacualpa, in which the latex is sprcnid in a thin layer 
upon the large baiiana-likei leaves of a species of Oalathaea laid 
out on the hot bare ground and fully exposed to the sum The 
latex darkens with great rapidity, and in a few minutes it has 
become sufficiently firm to permit a second layeivio be spread 
on. Subsequently, two of the leaves have their rubher*cov(‘'i"etl 
faces press'ed together by being trodden iipon, when the :rubl)(''r 
adheres, to form a single leaf-like sheet, from which the leaves 
themselves are easily stripped away. 

With reference to the amount of rubber which can be obtained 
from a Gastilloa tree at a single tapping, the most tnistwortlvy 
evidence available tends to show that 2 Ih. per tree may be 
regarded as the reasonable maximutn yield from trees of 12 
years and upwards growing under favourable natural con- 
ditions. 

The bulletin concludes with a statement of the profits and 
prospects of Gastilloa culture, which has been drawn up for the 
information of the American public in view of the attempts 
jxm 'being made io .exploit the rubber industry commercially. 
Since' it has been found' that a continuously' humid climate 'is' 
neither pssential nor desirable for the cultivation of Gastilloa 
it is 'thought 'that there is a reasonable prospect of establishing 
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tJie iiHluwiry iit'PoTto llioo aiol tlio Pkilippiiiey, a/iul it is 
siiggeBttai tiuvt Biiiall c.x|)erimental plantations should 1)(^ estab- 
lished in l)oth places. 

Tiu'i. bulk'diii <*;oiitaiiis a- number of excellent platens illustrating 
the 'general apja^arance of Oawstilloa t'rees, their botaiiioa'l char- 
acters^, the methods of tupping, and the preparation of the 
Tubbcrr. 
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FODDER AND LAWN GRASBES SUITABLE FOR 
, trULTI'VATION' IN WESI^ AFRICA. 

Considerablt'. attention is at present being given in the 
various British Colonies and Protectorates of West Africa to 
the selection of fodder and lawn grasvses for cultivation. It 
has been considered desirable, therefore, in consultation with 
Kew, to collect and publish in the Bulletin such mformation 
* as is available regarding grasses suitable for cultivation in 
tropical countries, particular attention being devoted to- their 
nutritive values as fodders. 

Ill all agricultural countries a regular and adequate' supply 
of fodden* for horses and cattle is ,a matter of great importance, 
and in many temperate climates a dt'finite portion of the farm 
or estate is almost invariably devoted to raising grasses or othe,r 
fo'ddor, in pari; to supply the waxnts of the summer, and 
in part to be'preservi'd for tise during the winter. In the tropics 
the extent to which this practice should be adopted depends 
largely on climatic conditions and the character and quantity 
available of the wild grasses. In places where there is no long 
ctotinued dry season, fresh fodder m,ay be. obtainable 'all the 
year through, and the provision of a store of food is, in ordinary 
seasons, ' unnecessary. Where, however, there are well marked 
wet and dry seasons, it is often as requisite to make- provision for 
the latter as for a winter. 

This is commonly effected by the preservation-— as hay or 
ensilage— of fo'dder ■ grown , during the wet season, .or 'by the 
■cultivation of grasses' which yield crops during the^ dry season. 

, '-''The question whether hay*" or ...ensilage' is the more .advaii'-. 
'tebtns.'ior tropical' ckintries' -is onO'', bn .whibh .opinion differsy 
WTiere-'the gra^sses to be. preserved-. attain their, most nutritious 
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stage at tlie onset of tbe dry season, liayiuaking, wliicli is simple 
Jiiid inexpensive, be .i‘e(n)iiiiinen(lecl. On tlic other iuind, 
where the grasses ri])eii during ilio wet season, haymaking is 
practically impossible, and ensilage should be resorted to. 
J)fo general rule of universal application can be laid down, the 
(|nestion is one to be solved experimentally for each locality 
with due regard to climatic seasons, the ripening periods of the 
grasses, and the relative expense of prodnction, keeping power 
and nutritive value of the products. The second method 
suggested of securing fodder during the dry season, namely, by 
the cultivation of grasses which yield crops at that time, is one 
of great practical importance. On the sugar estates in 
Barbados, to take an actual example, a definite area is commonly 
maintained in a grass known locally as “ sour grass” {Anclro- 
jjofjoii ^miasns), which thrives and furnishes excellent crops 
during the dry season when all other fodder is scarce. This 
grass, which is described below, has already been recorded 
from West Africa, and is well worthy of careful attention. 

To turn now to the particular case of West Africa, the 
problems to be solved are : The provision of a supply of fodder 
during (1) the wet season; and (2) the dry season, the latter 
being either ensilage, hay, or grasses which yield crops during 
this time. The plants to be employed must perforce be either 
native or introduced, but in the first instance attention should 
be directed to the former, as their presence is proof of their,, 
suitability to the local conditions of soil and climate. W est Africa 
is fortunately already well supplied with grasses of known 
value, and some, for example “ (juinea grass,” have been dis- 
tributed thence throughout almost all the tropics, and arii 
universally Indd in high esteem. The fact of the countiy 
possessing many wild grasses of known feeding value should, 
not he regarded as rendering it unnecessary to talc(^ fiirilier sie|)8 
to secnirc a supply of fodder. A,dvei\se seasons or oihe:i’ abnormal 
conditions may render the supply inadecjuatc', or (a)stlyt 
and the ex])erience of other parts of the world has bIiowii that it 
is often more economical to cultivate the best grasses rather 
than to rely on indigenous sources of supply. ^ 

Wherever possible experiments should he made to determine 
the feeding value of the grasses. The composition of a par- 
ticular grass varies sometimes very considerably in different 
districts of the same country, and in collecting specimens the 
locality should be carefully noted with each, in the hope of 
ascertaining the conditions necessary to producing grass of the 
greatest nutritive value. ■ When it is necessary toi attempt to 
introdiice other grasses, small plots of- each only should at first 
be grown,' at ' experiment or botanic stations, or in other places 
where 'they will be well looked after, and preferably in as many 
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ports of tlie eoiiiitry as possible to t<\st their suitability to 
va ri ous eoiid it i on s. 

Having obtained by the selection of the native grasses, or 

by the experimental cnltivatioii of introduced grasses, a number 
well adapted to local conditions, of high, nutritive value, 
palatable, and ca])able of affording fodder at all seasons of the 
year, it remains to cultivate them to the greatest advantage. 
When it is intended to allow cattle to graze on the grasses, 
hedges of some kind are usually desirable, so that the animals 
.may be excluded at times when by too close grazing they would 
do harm. Trends should also he planted over the land to aiford 
shade to the cattle during the heat of the day; one of the best 
trees for this purpose is the well-known “ Saman,’' ‘‘ Guango,” 
or “ llaintree {Iktlieeolohkmi mman), which affcbrds a grateful 
shade, and in addition bears large quantities of fleshy pods much 
appreciated by cattle for food. 

Grasses, like otlun.* crops, cannot be reaped and removed con- 
tinually without impoverishing the soil, and from time to 
time, especially on poor soils, applications of manure will be 
I'equired. 

Periodical tillage and weeding will also be required to keep 
the land in good order and to prevent the growth of the woody 
weeds or “ bush wliich spring up so rapidly in tropical 
coixutries. Beyond these general precautions grass cultivation 
^ in the tropics requires no greater care than in temperate 
countries, but it is very important, especially in starting new 
cultivations, to give the preference to a grass which is hardy, 
and eovervS the ground well to the exehision lof other species, 
rather than to’ one of, ])erhaps, a slightly higher nutritive 
value, but requiring great carc^ and aiitention to enable it to 
hold its own. 

Notes arc given below on the more important foilder grasses 
recorded from West Africa. This list contains so many of 
wJiat are rc'gaiTbnl in other parts of the tropics as the most 
generally useful fodder plants that it would not appear neces- 
sary at present to seek elsewhere for other species until these 
h^ve been thoroughly tested. Many of them are already held 
in high esteem in West Africa. 

Amongst the perennial gi^assc's mentioned, Guinea grass 
[Panimm maxiemn) is undoubtedly the most important for 
general purposes. It is of high nutritive value, responds readily 
to cultivation, hardy, and thrives from the sea level to eleva- 
tions of 4,000 or 5,000 feet 

Para gxaSvS [Panmim muticum) is especially to be recom- 
mended as a permanent grass for swampy localities. 

" In diy regions, and on poor soils, Andropogon pertusus^ and 
Stenotafhnm amencamm will thrive and yield uood crops, 
and the former will he found of great value in dry seasons. 
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odder and whilst Cynodon Daetylon will grow in sncli extreme sitiuitions 
awn :is sand just sibovc liigli water mark, or rubbisli ]iea|)s, and witli- 
lasses stand most severe droiigliis. 

litaMe lawns Cynodon JJadylon is the in()st gei'un*ally useful. 

A:n.dwpogon jjevtusns , — ^^¥ild. Palwa ” (India). ‘'Sour 

ation in ' ^ grass ” (Barbados). 

/■est A perennial grass, 1 to 4 ft. higbL, with narrow^ leaves and 

.frica. slight iindergroiuKl creeping i^ootstock. The value of 

this grass as a fodder plant is recognised in many parts of the 
w^orhi. It is “ met with all over the plains of. Northeni India, 
and is iiniversally esteemed as a good fodder grass both for 
grazing and stacking-’’ (I)iithie). In parts of Australia it is 
regarded as one of the best grasses to withstand long droughts, 
while it will hear any amount of feeding (Mueller). 

In Barbados it is the principal fodder grass and is eultivateil 
almost to the exclusion of all others. In the driest districts 
and on the .most exposed places this hardy and excellent fodder 
plant thrives and furnishes, at the time of the year when other 
fodder is scarce, food for the animals employed on the sugar 
estates. Cut shortly after flowering it forms valuable foddei* 
for horses, cattle and mules, who eat it with relish, but if left 
to get over ripe, the steins become hard and unpalatable. “ Sour 
grass ” is easily propagated by root cuttings planted about one 
foot apart; it quickly spreads, covering all the ground, and goes 
on growing for many years giving two or three crops annually. 
(Bovell, “ West Indian Bulletin,” II., p. 238.) 

Beyond its value as a green fodder it is a good grass for 
making hay. * 

The followiiig iuialysis of sour grass ” hay grown in Antigua 
is given by Watts 

Water 

Ash 

Crude protein .. 

Fibre ’ 

Carbohydrate, &c. 

Fat 

Andfopogon perkuus is recorded from Accra, and if it is nol’. 
already grown for fodder, steps might well be taken to 
encourage the cultivation of this important fodder grass* 

AntUstirm australis (Themeda^Forskalii Jfa?A),— “'Kangaroo; 
grass'^’ (Australia). q" ' , - ^ ^ ; 

This important grass is widely distributed and is found in 
inahy' parts' of South Africa and’ Australia,^' where 'it “often 
almost exclusively ' covers ^ wide ' ^ extending plains and 
nioiintain' slopes/^' 'It has strong roots' which,; penetrating^ deeply 
into the'gfotxiid, enate' the pi unite remain green even, in very 


Per cftat. 

.. 10-9 
„. 6-5 

.. 5-0 

.. 29-7 
... 37-7 
.. 2-0 
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dry 'Weutlier. iisuul iiiamier of propagation is Iby root Fodder and 

(livisloTi. ‘ 

Vynodou Dadylou (Pors.). — Tills g.niBa lias a very wide Q-rasses ' 
distribution, oceurriiig in many tropical, isiib-tropical and suitable 
(‘•veil, tem.perat('' ivgions. It is known in various ’ localities for Cultk 
l')y a large nuinbiM* of, names, amongst those most gcyiierally ' 

in Bermuda grass (IJ.vS.A.), Bahama grass, , 

l>(‘vil grass (West Indies), Burba (Bengal), Dub or Boub 
(jN. India). Without doubt it is a useful and valuable grass, Africa, 
growing freely on poor soils and -waste places where other grasses 
will not thrive, and having a reniarkable power of wdthstanding 
protracted droughts. 

“ In the Southern vStates it is the most iiuportaiit grass for 
pasturage, and, as in Hindustan, it is pri^ied for fodder both for 
horses and cows."" 

Ik'rmuda grass is a creeping, perennial grass, rooting at every 
node, and forms long, wiry, underground stems. It varies in 
height from, about iavo inches on ])oor ground to about two 
fe(d.. on good soil, 

'The underground stems render it very resistant to drought, 
l>ut at the same time make it very difficult to eradicate in places 
where, it has become established. Por this reason it should only 
bi* growni where it is to remain, ])ermanently. 

In HookePs Niger Flora’’ (184) there is no mention of the 
grass as occurring on the West Coast of the African mainland, 

^ although it is recorded from the Cape de Yercl Islanris. It can 
easily be propagated by either seeds or rootstocks, the latter 
being the means usually adopted in countries where a stock of 
the grass is available. If seeds are employed they should be sown 
broadcast like other gnrss seeds. If roots are available, nothing 
more is m'.cessary than to place small pieces at intervals of, 
say, nine inches in the cleared ground, wdiere they will readily 
grow, and soon cover the surface. Planting should be done at 
a, lime of the yeai’ when rain is expected. 

^Tlie ;folloiwing analyses of this grass axv^ rixarrded by tlie 
IT.S.A. Departnieiit of Agriculture:-- 


Water 

Fresh. 
Per cent, 

14-3 

Ash ... '■ 

7-8 

Pat ... ' ■ '... 

1-3 

Nitrogen free extract (starch, sugar, 

&b.) ' 

45-0 

Crude Fibre ... 

19-9 

Albuminoids 

11*5 


yBuBlikena limmmiB Teosinte ”). An annual grass allied to 
th'hi'mame, a'nd indigenous to'Guatemala, whence if' has been in- 
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trodiiced iiitO' tliu- West Indies, tlic United States, India, Lagos 
and Soiitk Australia. 

It grows well and produces large crops of green fodder on 
good soil and wlieii tlioroiighly irrigated, but it ciaiuiot witli- 
stand drouglii 

Fanicum ma,eimvM (Jacq.). — Guinea grass.” 

Tliis grass, us its name suggests, is a native of western 
Africa. According to the usually accepted stoiy, it was intro- 
duced accidentally to^ Jamaica in 1774, in the form of seed, as 
bird food. The birds are stated to have died, and the seed, 
being thrown away, produced a crop of fine grass which was 
greedily eaten by horses and cattle. For many years Guiiu^u 
grass has been the principal fodder grass of Jamaica, where ii 
is tlioinughly acclimatised, and ranges from sea level to between 
4,000 and 6,000 feet. The grass is also known and lughlv 
appreciated in other of the West Indian islands. 

It hasi also been introduced to Ceylon, wliere it thrivoa in 
almost all soils and situaiioiis, and at elevations up to 4,000 feet. 
Guinea grass and Para grass are regarded as the two most 
valuable fodder plants of Ceylon. 

In parts of Australia and the United States also the grass has 
a high reputation. 

These notes will serve to indicate that in the native Guinea 
grass agriculturists in West Africa possess ready to hand a 
stock of one of the best of tropical fodders, and one which is 
sought after in many other paris of the world. Every care 
should be taken to improve the character and yield of this crop, 
by adopting some of the general means of improvement of grass 
land suggested.** 

Chemical analysis of Guinea grass hay. From Waits, 
West Indian Builleiin, III.,^^ p. 353. * 


Water 

'Per cent;, 

13-4 

Fat 

or 

Protein (crude) ... 

41 

Carbohydrates . . . 

na-o 

Fibre 

;i4-o 

Ash 

9'5 

True protein 

2-6 


An interesting series of analyses of Guinea grass grain in 
various districts in Jamaica is given by Cousins, in the 
Bulletin of the Department of Agriculture, Jamaica,” vol. i., 
p, 243. It is pointed out that whilst Guinea grass is without 
question the most valuable general-purpose fodder-grain in 
Jamaica,” it shows great variation in chemical composition 
according to the soil and district upon which it is grown. TKe 
grass from one district, for instance, was found to be of little 
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liiglior feeding vjiliie tliaii good oat kay, Avkilnt flat from 
svmdlier ioeality was equal lo goad Tuiiotky grass in general 
feeding 'vuliK*. 


Pnnieuni nndleum (Forsk). — “ Para grass,” Mauritius 
grass,” ” S(‘oieh g.rass,” '' Water grass/^ “ Buffalo' grass.” 

A native of 8out.h Aineidcai, Avkence it kas been distributed, 
in great ineasui‘e througk the activity of the Iloyal Gardens, 
K(‘'W, to many ])arts of the world. 

It is a rather coarse, ])ereimial grass, spreading rapidly by 
nKmiis of long trailing shoots which root freely at every node. 

On low swampy ground or on irrigated land it thrives and 
well repays cultivation, yielding heavy crops of excellent fodder. 
In Ceylon, the West Indies, and other countries it is regaialed 
as one of the most valuable pasture grasses. 

In Jamaica, Para grass is highly thought of. ” For growing 
siock and mi lie production the Ikira grass shows a decided 
superiority to (luinea gi'ass ” under the same conditions. 
The nitrogenous (‘.oiistitueuts are in. a most favourable propor- 
tion. 1110 grass is nndouldmllv of high value in those districts 
to which it is well suiied. ((Viusins, “ Jamaica Bulletin,” I., 

Idle following analvvsis of the fresh grass is recorded by 
Watts (“ West Indian Bulletin,” vol. iii., p. 354). 


Water 

Fat 

Crude proteio ... 
CaT’bohydiutes. . . 
Fibre 


72-9 

0-2 

13. 


per. cent. 

iS 

}J 


13-8 
, 9 -(; 


39 


The grass is easily propagated by spreading small pieces of 
t,ho rathevr succulent stems broadcast over tlie ground and 
laivering with a little soil 

Plira grass is ineapabh^ of withstanding drought and should 
only he planted in ])laces where it can obtain a plentiful supply 
of water. On account of its power of rapidly spreading it 
sliould not be planted amongst cultivated crops. 

In Hooker's Nlper Flora, a single specimen of this or of a 
closely allied species was recorded by Yogel from Aboh. 


Pa;nicum speetahile (Nees), — On the Niger this has been 
reported as “ an aquatic grass, six feet high.” In East Africa 
it is noted “ as supplying the richest fodder for cattle.” In 
other parts of the world it is also held in high esteem, and 
Hackel states that it is “ an extremely productive fodder grass 
for tropical coimtries, and is largely cultivated in Brazil” 
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Pas’palwm eonjugatum (Berg.). — Sour grass ” (J amaica). 

Cjreen grass '' (Singapore), 

A low perennial grass, rooting freely at tlie nodes anti rapid i,y 
coYeriiig the ground to the exclusion of other plants. It is 
known in the West Indies, Ceylon and the Straits Settleiiieiits, 
and appreciated for its rapid growth, power of withstanding 
drought, and the quality of the fodder it affords to horses and 
cattle. 

Vogel records it as occurring from Sierra Leone to the Qtiorra 
and Fernando Po. 


Paspalum distwhum (Burm.).--“'ASilt grass.” Water 
conch.'’'’ 

A prostrate perennial grass, with running stenns, thriving on 
banks of streams, the edges of' ponds, &c. Mueller states 
(Select Edm Tropiml Plants ) : It keeps beautifully green 
throughout the year, affords a sufficiently tender bladt* for feed, 
and is exquisitely adapted to cov(‘r silt or bare slopes on banks of 
ponds or rivers, where it grows grandly; moderate submersion 
does not destroy it, but frost injures it ; it thrives well on salt 
marshes. A chemical analysis gave the following results ; — 


Albumen 

2*2 per cent. 

Gluten 

hV H 

'■< „ 

Starch 

1-5 „ 

Gum 

l-(i » 

Sugar 

5-0 „ 


111 California a suggestion has be(*n made to grow it in ponds 
which dty up, dr mnirly sO', during part of tlie year. Vogel 
reports it from tlu^ sandy shortvs of the Nun.” 

Paspalum scrolnmlatuni (Linn.). ■ Fundi, or Funduiigi (KliU'ra 
Leone), Kodo, or Koda m'illet (India), ditch, millet (New Ho\tih 
Wales), Merle d ep&e (Mauritius). 

A grass about 2 or 3 ft. iugli, <lese:ril)ed sO'ine. 

countries as an annual, from othei'vS as a pfucnnial. It is 
esteemed a valuablei pasture grass, and is statiul to grow on poor 
land and also on swampy ground. 

Investigation would have tO' be made as tO' ‘ihc' pro|uwti,es of 
this grass, and although cattle may eat if; readily wlien young, 
it is stated to cause narcotic poisoning when the grain is'ri[jen« 
ing, and that during this time cattle should be (carefully ex- 
cluded from the fields. 

Pennisetum iyphoideum (Rich,).— '" Kous,” Gero,” 

African, ,millet.” GrussubA " Bajra” (India). “Pear! 
’rn'iHei” 

^AAn annual grass of luxuriant growth, frequently mndiiiig 
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or 8 ft. Ill lieig'Jit witli broad leaves. Tlie stalks iu;e 

freely produeilvt^ of wuekers which furnish a large amount of 
sweet, siieeuhmi leaves. It is supposed to be a native of Africa, 
but^has been known, from time immemorial in exiltivatioii in 
India, Arabia, and Egypt’' (Vasey). 

This giTiss is of recognised value as a fodder in the Southern 
United States, (.'Cylon, &c., in addition to its importance as a 
source of grain. 

Ibdng alrisuly well known in Western Africa it is unnecessary 
to add more (‘oncerning its uses. Its cultivation for fodder 
might be exteiided in suitable localities. 


Saccharnm offkrinaru ni (L.),- — S ugar-caiUL 
In sugar producing countries, when the canes am reaped, the 
“ tops ” or leafy portions are cut off and form a valuable fodder. 
During the crop season they are given to the estate animals 
in the fresh state, and they may also be preserved for use 
(luring tlie reimiiiHler of the year by simply heaping them in 
staths; the best method being to dry them until they form 
a kind of rough hay, and then tie in bundles and closely pack 
them in the stacks. 


Recent inveatigatioiis by Watts (^^West Indian Bulletin,” 
voL iii., pp. 359-361) proves that by this method their nutritive 
(pialities are vsatisfactorily retained. 

^ The following analysis from the pap<‘r quoted gives the 
composition of the “tops”: — 

•Pa* contw 


Water 

Fat 

Orude protein ... 
Carbohydrates . . . 

Fibre 

Ash 


6841 

'26 

1*35 

16-62 

11*12 

2-23 


amt'vicmvum (Kunth.)* — J?iinento grass .(Jam- 
aica.). - liuffalo grass (Australia). 

A perennial creeping grass, admirably adapted/ according, to 
Mueller, for binding sea sand and river banks, for forjning 
garden edges, and for establishing a grass sward on lawns. In 
Central Australia it has proved capable of keeping alive in the 
hottest and ulriest 'legions, withstanding severe' frost, \and'ahG' 
showing 'Itself adapted to recently reclaini'ed . swaihp- land. 
Mueller ' adds It consolidates rolling ■ sands into, 'a ,fifm 
pasture-?turfA ' O'U, the" thin soils of the island’ of'AscenMon 
'this grass proved of great value for- foddei*': 
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'' It flourislios oil dry limestone soils in Jaiiuucaj and uflords 
isourishiiig food for animals pastured under tlie pimento trees ” 
( “ Kew Hiilletin 

Tlie following analysis is recorded in the “ Bulletin ol tin' 
Department of Agriculture, Jamaica A vol. i., p. 244, hy H. II. 
Cousins. 


Moisture 

Green Grass. 
Per cent. 

80-7 

Pat, wax, &e 

()•;} 

Nitrogenous matter 

1(! 

Carbohydrates 

9' 8 

Fibre 

(!-3 

xVsh 

1-5 


MANILA HEMP AND THE FIBEE INDUSTIIY OF . 

THE PinLIPPINEH. 

Manila liemjr, or Abaca, fibre, is ihuavial from, tlie Hlieatli oF 
the leaf-siulk of Mum te.rtilis, th(‘ wild plantain. Although 
various spcudcvS of the gcmiis M'lmt floiiriBh in nearly all parts 
of the tropical and sub-tropicaT zones of botli hemisplu'reH, yet 
M%fm kMilu apparently thrives best in the Phili|)pin(‘s. 
Attempts have been made to introduce it into oi:lu'r eountries 
where allied species thrive, but these experiment-s have usually 
proved unsuccessful. In tlu^ year 1822 an atteinpi, was inade to 
grow the plant in Calcutta, and in 1859 it was introduced into 
Sladras, but in neither case was a satisfactory result obtaiiiial 
In 1873, the plant was introdulced into the Andaman Islands, 
and three years later 48 young plants existed, all of which had 
come from one original ■ shoot. In 1879 some of the largest 
plants were cut down, and 43 lb. of fibre extracted from them 
were submitted to the Agri-Horticultural Society of Indian A 
favourable report was received, and the opinion was expressed 
that if the fibre could be produced at a reasonable rate it would 
soon become' an article of commerce. ' Although the plant 
appears to be well adapted to the Amlainan Islands, yet Its 
cultivation and the preparation of its fibre have never become 
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an iinportairi; iiidiisiry, jyul but little attention is paid to it. 
aiuoimt of fi,b.re mainifactiired tlierc (hiring tlie years 

1898.1902 WON as follows: -1898-99, 1,082 lb.; 1899.190(V 

l;24() lb. ; 1900-01, 1,102 11). ; 1901-2, 1,44(> lb. 

Ill the lMu]i|)]>ijies, the eiiltivatioii and extraction of Manila, 
hemp is tln^ most important industry, and an accoimt of it lias 
been given in a recent Bulletin by Mr. John W. Gilmore, of the 
Philippine Bureau of Agriculture, The fibre first came into 
notice in the early part of the last century, but was not recog- 
nised as a product of importance until about 1850. The steady 
increase wlii(‘h has since takmi place in the annual production 
is shown by the following figures: — 



Tons. 


Tons. 

1850 ... 

■8,501 

1900 

... 89,488 

.1800 ... 

00,888 

1901 

... 109,231 

1870 ... 

81,420 

1902 

... 108,265 

1880 ... 

50,482 

1908 

... 130,169 

1890 ... 

07,864 

* 


In order that Musa teMilis may develop tO' 

the best advantage. 


a uniformly moist and waiin climate is necessary. The plant 
occurwS almost throughout the entire Philippine Archipelago, 
but yields the best results in the Provinces of Albay, Camar- 
fnes Noiie and Siu*, Sorsogon, and the islands of Masbate, 
Mindoro, Marindmjue, Bamar, Leyte, Cebu, Southern Negros, 
and parts of Mindanao. The plant is best adapted to a soil 
rich in humus and naturally well drained;* it will not 
thriv(.‘' in marshy land. It is easy to cultivate, but in order to 
obtain good cu’ops a siination should be selected in which the 
plant is sluiltcrt'd from excessive rain and wind. T'hei plants 
are arra,ngc‘d at a distance of from 5 to 8 ft. from one another, 
and during their peniod of growth iT’quire little or no attention ; 
it is ne'(‘'essary, howeven*, tlnit the fields should be weeded Occa- 
sionally. M’ost plantations arc provid<nl with trec'S for the 
puipose of shading ih(‘ young plants and protecting them from 
i.hc violence of the wind. 

The plant may be propagated by means of seed, but it is 
usually grown from suckers which arise from the root of 
the parent plant. The fibre has attained its highest tensile 
strength at the period when the flower-hud has just reached the 
summit of the plant. Harvesting is effected by cutting the stalk 
near the root and afterwards stripping off the leaf-sheaths. 
The suckers are left attached to the stump, and by this means 
the crop is constantly x’enewed. ^ The leaf- sheaths are cut into 
strips of from ' 2 tO' 3, in. in width, ' and 'the fibre is 
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^i^'enerally extracted by drawing tln\se strips botweeii the eclg(»' 
of a bhiiit knife or “ bdlo' ’’’ and a hard, smooth, woodcii block 
attached to a light frame constructod of rattan canes. 

The yield of fibre varies according to the locality in which 
the plant is grown. In districts which have a heavy rainfall 
the yield amounts to 087 to 9G7 Ihs. per acre, but in provinces in 
which the climate is less humid it may not exceed half this 
quantity. 

A number of machines have been introduced for the pur]) 08 e 
of extracting the fibre economically, but none lias come inio 
general use; this has been due cither to iuefficieiicy of tlu^ 
machines or to prejudice of the native workers. The greatei* 
part of the Manila hemp is prepared on the li ills ides or very 
rough ground wdiore it has heen cultivated, for it lias hemi 
found most profitable to extract the fibre in the plantations, 
and thus avoid the cost of carriage of the heavy stalks. Om* of 
the principal requirements of a il('(‘orticating‘ inuchine, therefore, 
is lightness and portability. It is also important that the 
machine should he capable of avoiding the waste created by the 
present crude method in which it is estimated that from 20 to 
30 per cent, of the fibre is lost. 

Manila hemp is characterised by great tensile strengtli com- 
bined with lightness, and for this reason is particularly well 
adapted for the manufacture of ships’ ropes and cables. In ilie 
Philippines, some of the finer qualities of the fibre are wovem^ 
into textile fabrics, and a small quantity of the lil)re is emplovuHl 
in upholstery, packing, and bnish-niaki ng. 

The economic resources of the Philippines include a large 
TUimbeixof other fibrous plants, Imt only one of; tlicBe, .Maguey 
fibre, is an article of export at the present time. (Jottou, ramie, 
and pineapple fibre are produced in these islands to a, small 
extent, and are emjiloyed by tlie natrves for local :man;irfaci4rr'C‘s. 
Pangdan, burri, nipa, and rattan are also grown, and ai:’e e:x;ten- 
vsively used for various purposes. 


Maguey Fibre. 

Maguey is a term which has been used by Spaiuhsli-speakwig 
people to designate various species of Agave. In 1891 specimens 
of the leaves of the plant which fnrniahes the Maguey fibi'c of 
the Philippines ‘were forwarded to Ivew by II.M.. Consul a,t 
Manila, and were identified as those of Agave vivipam. 

The plant usually occurs on stony or sandy soil, but is capable 
of growth on soils which differ widely in physical strnctiire and 
capacity of retaining'moisture. It bears a rosette of 20 to 40 
thick, 'fleshy leaves of’ from, eO to 7 ft. 'in length, which rise 
directly from the ground. • Thesedeaves have spines along thei!* 
margins, and Terminate in'^a hard, horny' point. The plant; ivS 
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(;apiil)!« of wiilislatMliiig protruciled drouglil, Ibut in a liumicl Haaila 
aimoBplun’o it pi'odu('o.s fibre of {treater leiigtli and elasticity. Hemp and 

Tire cniltiviitloii id Maguey is e.aniecl ou in tlie islauds o.f tlio Filire 
■Pan ay, (..kdui aucl Maetau, aiuli in tlie .uortlierii provinces of laAustry 
Lusion, Tin's ])lantB a.i’e’ arranged at a distance of G ft, from of tlie 
one aiiotlier in rowspvJiieh. are 8 ft. apart. The life of the plant PMlip- 
varies ^froin. 12 to 20 years. The leaves are mature in three pf^xes. 
years from their first appearance and are then gathe,red. Each 
|ihmt produces about 25 leav('-s annually yielding* approximately 
1^ lb. of iihve, WIkoi the plant has reached maturity the 
flower-stalk undcu'goes rapid elongation, rising sometimes to the 
lieight of 15 feet. The plant only liowers once and then dies. 

'riie tower spikelets bear numerous small slips or suckers which 
fall to the ground and are collected and planted out in rows. 
Propagation is effected either by means of these slips or by 
means of the suckers w.hich arise in the axils of the lower 
leaves. 

The fibre is extraeded by macerating the leaves in water and 
afterwards scraping awny the pulp. In some localities this 
treatment is pre^ceded by crushing* the leaves and leaving them 
in heaps to fejineiit. Machinery is not used at present in the 
Philippines for the pre])arution of this fibre, but there is no 
doubt that soiiie of the niuchinea used so largely in Mexico and 
the Bahamas .for extracting Sisal hemp could be adapted to 
ihis purpose. 

Maguey fibre is soft, elastic, of a rvavy appearance, and, if 
carefully prepared, is white and lustrous. It is employed in 
the manufacture of lupes and cables, and alsm of lines., nets 
e nd hammocks. Tliis fibre is not exported from the Philippines 
in large (piantities ; during the year 1901, S75 tons were 
exported of the vuhic of about 20/. ])er ton. 

Pineapple Fibre. 

Hie pineapples is widely distributed throughout th(3 Philip- 
pines. In some localities it is cultivated, for th(^ sake of its 
fruit, whilst in certain |)rovinces of Luxoii, and in the islands 
of Panay and Cebu, it is growm for the production of fibre. It 
has been claimed by M^r, Perouttel that the pineapple of the 
Philippines is not botanically identical with Ancmea sativus (the 
true pineapple), but is a species of iJronicUa; this, however, is 
at present unconfirmed. 

The pineap])le plant does not thrive in wtd soils, but is best , 
adapted to a porous, well-drained soil, and is capable of with- 
standing protracted drought. ^ It is generally propagated by 
me^ns of the suckers which arise fxnnx'the parent plant near the 
ground, but can also be reproduced by means of slips. When 
the plant is being grown for its fibre, the fruit is removed soon 
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alter flowering lias taken place in order tliat tlie leaves may 
develop more freely. 

Tlie fibre is extracted in tlie following inaniier: Tlie 

epidermis of tlie leaves is first removed means of a blunt 
iron or wooden scraper. A layer of fibre is tbiis exposed and 
is lifted witli the iingcrs or a small s]>atnla. The scraping is 
then repeated and a second layer of fibre is exposed which 
is in tnrn removed. This process is continued until the whole? 
of the fibre of the leaf lias been extracted. The fibre is washed 
with water, and dried and bleached hy exposure to the sim. 

A mature plant tisnally hears ahont 40 leaves from IJ- to' d in. 
broad and from 2 to 5 ft, long. A ton of these leaves, numbering 
about 22,000, yields from 50 to G5 lbs. of dry fil)rt\ Attmiipts 
liiive been made to extract the fihin hy means of machinery, hut 
up to the present the machines tesfed have not prowal eom- 
mercially siiccessfiil. 

Pineapple fibre is white, very fine, and, at the present time, is 
worth ahont 30L per ton on the London market. It is employed 
ill the Philippines for the mamifactnre of the fabrics known as 
“piiiad’ and rengne,” which are valued at from l.s‘. to Jks‘. ])er 
yard, and are meeting with a growing demand both in Europe 
and iimerica. The fibre is also used for making small cordage 
of great strength. 

In 1897 a specimen of pineapple fibre produced in India was 
examined in the Scientific and Technical Department of the 
Imperial Institute. The results showed that the sampir 
possessed good vspinning qualities and was very promising in 
character. The value of the fairly clean fibre in, tlu' London 
market was af that time about 20/. to 25/. p(n* ton. 

Coiton. 

Cotton, has never Ixani an. uria’cde ,of cixporl; fcoin ibe 
Pliilippmes, although it is grown tliroughout a coiisid<?rubl(‘ 
area. The species cultivated is Gimyinum hciliiceumi^ but (i, 
arhoretm also occurs to a smaller extent. The average ])ro{luc- 
tioa of “lint” is about 1()5 lb. per acre, but in 189d a yi(‘ld 
amounting to 315 lb. per acre was obtained in some of ilu‘ 
northern jirovinces of Luzon. The total aniiual produetpm, 
which probably has never exceeded 100 tons, is insufficient for 
the local manufactures, and considerahh' quantities are, ih,ei*e- 
fore, imported. 

The nature of the soil, the conditions of labour, and the local 
demand for the fibre render the Philippines well adapted for 
the cultivation of cotton. 

liumie. 

A ^small quantity of ramie is produced in the Philippinus, 
and is employed for mixing with Manila hemp, silk and 'pine- 
apple fibre in the manufacture of a number of fabri<As. The 
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local aiipply, luiwcver, is not siiiliiaent to nu'ct tlie deiiiaiid, and 
lias to 1)0 siipplem(Hit(Ml with imported fibre. 

Mimihmeom Fihrcs. 

Several species of Pa)}(lanm, the screw pines, 
occur in the riiilippines. They bear thin, fibrous leaves, w'liicli 
are from 4 to 5 ft. in length, 1 to 3) in. wide, and are employed 
in considerable quantities for making bags and mats. The 
mature leavt's u}‘e split into strips of the desired width, and are 
iJieii woven into the form required. 

Ihiffi or Talipot Palm. — -This ])a]m {Coryplia umiraculifera) 
grows ahundaxitly throughout the Philippines. It produces 
large, fan-shaped leaves, the leaflets of which are from 3 to 4 ft. 
ill length, and are used for the manufacture of baskets, hats, 
and a coarse kind of matting. 

Nipa. — The leaves of the Nipa palm {Nipa fnitieayh^) are of 
eonsiderahle economic value, and arc used by the Filipinos for 
tliai(!hing houses and for making hats, sails, and rain coats. 

Rattan.- Species of this climbing palm {Calamus) occur 

tliroughoiit the forests of the Philippines. They furnish the 
well-known rattan canes, which are extensively employed in the 
manufacture of furniture, baskets and mats. 
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C0C0.A PLANTING IN SAMOA. 

The introduction of the cocoa-growing industry into Samoa 
dates fj'om 1883, when 100 trees were procured from Ceylon, 
ami w(3re followed in 1884 by 383> trees obtained from Java. 
Hio industry ha,s not yet attained any great magnitude, but 
there are grcuit expcctutioriH of its ultimate success, and much 
attention is being paid to it. In 1899 the area under cocoa was 
estimated at 300 acres, phmtcd by foreign residents, and an 
imknowu area on, native lauds. The Apia Customs Ileturns 
show 40()i!. worth of cocoa exported in 1901 and (>35?. worth In 

f902. 

In 1903 Pi‘o£ F. Wohltmann visited Samoa on behalf of the 
German Colonial Economic Committee and of the German 
Trading and Planting Company of the South Sea Islands to 
investigate the condition of the cocoa planting there, and of 
•other cultivations suited to the Samoan Islands. An account 
of his visit and recommendations is publisKed as a Supplement 
to the January number of the Tropenpflanzer for 1904, and 
from it the following points which may be of interest to planters 
in Bxitish' Colonies are summarised. 
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Tlie Samoan Islands, of Vliic]i tlie two largest, ¥polii and 
Savaii, belong to Germany, lie only 14^ soiitli of 'Qia ecjxiator, 
and possess a tropical but very equable climate. The usual 
range of temperature is from 68*^ to 88^ E., but extremes of 6b° 
to 94^ F. have been recorded. Violent winds and thunder- 
storms are not of frequent occurrence, but severe hurricanes 
sometimes sweep over the islands, though only in every seven 
to nine years. The dampness of the air is not so great as would 
be expected in tropical islands, but it is high enough to meet the 
requirements of all moisture-loving tropical plants. In the 
rainy season, which lasts from November to March, the air is 
usually almost saturated with water vapour. In the dry season, 
lasting from April to the end of October, the hygrometer shows 
ill the morning and evening about 90 per cent, and over of com- 
plete saturation, but at 2 p.m. about 65 to 75 per cent, is 
observed; this circumstance is very favourable for the drying of 
cocoa and of copra. 

As regards rainfall, the record kept at Apia extends from 
1890 onwards, and as evidence of prior conditions it is noted 
that only once since 1857 has the food supply fallen short and 
occasioned a famine. The mean animal lainfall for the 13 years, 
1890 to 1902, is 115 in., and the extremes in that period are 
a; minimum of 89 in. and a maximum of 163 in. As far as 
quantity is concerned, this minimum fall is sufficient for cocoa 
and plants needing much water, but on the Samoan coast the ^ 
rain is not well distributed in the course of the year, and there 
are years when periods of drought last too long, and are too 
intense to suit the needs of the cocoa plant. If for two or three 
months in succession the fall is only 0*8 in. per month, the yield 
is very seriously threatened ; for this reason suitable localities 
at higher altitudes should be sought when selecting land for 
cocoa planting, as the rainfall is heavier in such situations. 

It must be remembered, however, that a,t higher altitudes the 
coast variety of cocoa may not grow sO' well, and tliat above 
1,600 ft. the plant is likely to fall a victim to parasitic growths 
and other vegetable enemies. 

As the land in Samoa is very variable in its nature, bef<)|;e 
purchasing a plot, it should be thoroughly tested by digging 
numerous holes to examine the soil and subsoil The- cocoa 
tree is deep-rooted, and the most important point consequently 
is the existence of a considerable depth of suitable soil. The 
tap root usually penetrates to a depth of to 6 ft., and its 
course must be unimpeded if the tree is to grow to a height and 
maintain a thriving condition, and in times of drought a deep 
tap root enables the tree to draw on the stores of underground 
moisture.' Failure has been 'observed to happen when the root, 
after traversing a layer of loam, reached a sandy layer aforcling 
only a poor supply of moisture; the disease-resisting power 
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of ilio ti'ee was (liiiiinisluMl, and it fell a victim to a fiiiigiis 
wliicli attacked, its bark. Tlic' existence of standi iig water at 
a. <leptli of 2 ft. .lias also caused tlie deatk of the trc'c. Soil 
extending to a, depth, of 4v to (> ft. is the best; the presence of 
stones is iimnaterial provided that they dO' not exceed 50 per 
cent, of the whole soil, a,:nd provided that the tap root does not 
strike against one of them in its descent; the obstruction caused 
by a large stone would be fatal. On this account the spot where 
a tree is to be planted should first be examined with the aid 
of an iron bar, and any stones likely to interfere with the root 
should be removed. Healthy trees will live for 35 years and 
more, and if prop{n:dy treated will be serviceable for 20 jrears. 
if this preliminary testing is omitted the tree may grow 
luxuriously for four or five years, and then fail owing to the 
root reaching a sandy layer or stiiking on a stone. Thus 
for a safe system of cultivation the preparation of holes for the 
plants is absolutely necessary. 

Owing to the looseness of the Samoan soil, when planting 
cocoa, either as seed or as young ])lant8, it must be well com- 
pressed by treading to jirevent any snbsequomt sinking in of the 
soil, which would be injurious to the young plant. Holes 
should be dug about 2 ft. deep, and the subsoil should then be 
further explored with an iron rod of IJ- in. to 2 in. thickness. 
In planting out the young trees from the nursery, care must be 
taken that the tap mot is not bent or cracked. But little care 
# lias been bestowed on this in Samoa, and thousands of trees 
can be seen wliicJi have snftei^ed in consequence, the roots 
having been pressed into the planting hole, and the tap root, 
instead of going straight down, has been beiif into a curling 
shape or at right angles. This has happened when the planting 
has been left to unskilled natives with inadequate supervision. 
Plants thus crippled grow 'well at first, but never make healthy 
trees or reach full age, and they only yield 40 or 50 per cent, of 
a full crop. 

Ilie choice of seed for planting is of tlie grentest importance ; 
the pods selecti'd should not be over-ripe, and sliould not come 
from too young trees nor from diseased ones. Only seed of the 
best class and free from, every fault should be sown. The best 
variety of cocoa bean, to plant is one descended irom the trees 
imported by the German Trading and Planting Company in 
1883 and 1884 ; it is always known in Samoa as Criollo,'] but 
is quite unlike the ^‘^Oriollo’i of Trinidad, surpassing it 
quality ; it is also unlike the Porastero ’’ cocoa. In fruit, nibs 
and form of tree it m.ost nearly resembles the cocoa of Guate- 
mala and Colombia; the beans,, are said to be as good as the 
best South American, and ,to fetch, at, HambuiTi 50. per cent. 
more,:than the best cocoa 'from the Gameroons.. ; The pod i,s of 
dark rfed colour* atixl about in. long, and,, 31.. • in. Thick;,, a 
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smaller form of pod is of a brigJit red coloiiij with orange 
furrow's, and is (> in. long and in. tliick. 

As the tree increases hi growth pruning is very necessary, 
and suckers should be removed as soon as possible. When 
branching has developed and it is possible to see how the young 
tree is inclined to grow', it should be pruned into a proper shapev 
and only three or four main branches should be allowed to 
develop. The best shape for the tree is still a matter of opinion, 
but in any case it should be prevented from growing too thickly 
or too high. 

Wherever the cocoa is growui in an exposed position, trees 
to keep off the wind are necessary. For this purpose a strip 
of the original forest may he left, and is one of the best pro- 
tections; it must be fairly wide, or it wdll not last; a width 
of 45 yards should generally be sufficient, but if the land m 
available 110 yards may be kept and rubber trees can be 
planted in this strip. In the Samoan coast lands shade trees 
are necessaiy as the dry season often lasts for six months, and 
is very intense ; they are probably advisable, too, at the higher 
altitudes. Forest trees should never be left standing to act as 
shade trees, but for this purpose Alhizzia stijmlata may be 
planted ; A, moluccana growls more quickly, it is true, but it Is 
too easily broken by the wind, and is apt to grow excessively, 
requiring a liberal removal of its branches. There should 
be from 10 to 20 shade trees per acre, but on this point observa- 
tion should be made in each localitjr, as no fixed rule can be 
made to meet the varying conditions of soil and climate. In 
Trinidad in maiiy places it is the custom to' have as many shade 
trees as cocoa trees, the trees being planted alternai;ely, (iuite 
recently iiidiaruhber trees, especially Ihma have 

been recommended for affording shade. 

The soil of the cocoa fields must always be kept clean, thai; is, 
round about the cocoa tree; in Samoa long, dry season is 
very opportune for this work, and the expense involved is 
scarcely a third of that in the Cameroons. Cleaning the land 
must be seen to from the very first, and it is nu>st important 
that the jungle should be completely and properly cut down and 
burnt at the right time, avoiding large and deeply-burnt 
patches. The stems of large trees can be left to moulder away. 

When the ground is cleared the planting can begin, and 
papaya trees, which will grow nearly everywhere, can be used 
as the first shade trees. As in the cultivation of fruit trees in 
Germany, the provision of well-cleaned land and of shade must 
be seen to for each individual, newly-planted tree. The planter 
must be on the look out for the attacks both of animals and of 
disease, and their causes must be discovered ; they are often due 
to excessive shading, deficiency of light or air, or excessive 
moisture in the soil, and frequently can be easily remedied. 
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^ I'lie best ineiliodH of fermeiitiag and drying the cocoa, and Cocoa 
the length of time to be allO'Wed for the fermentation pro- Planting 
cess are still niuleolded questions. The produce of small plaiita- Samoa, 
lions is most conveniently treated along with that of other 
planters, and this makes it advisable to have the same variety 
of cocoa gTOwn by all, as different varieties require different 
ti'eatment in the iiiial preparation. 

The question of manuring is a most ixuportant one; it is true 
that in the higher lands where the burning of the jungle has 
a.fforded a rich supply of ashes to the soil, manuring may not 
be needed at first; but in the lower localities, and especially 
on those fields which have been used recently by the natives or 
reclaimed from jungle of no great age, the need for manure 
requires to be considered. The soils of Samoa are remarkably 
rich in nitrogen and phosphorus, and the addition of these 
elements may be set aside as not requiring much attention, but 
the question of supplying lime and potash to the soil and crop 
has to be carefully inquired into. Whether their application is 
necessary or profitable in a given place can onl}^ be determined 
by experiments; the results of soil analyses can only furnish 
hints as to the manure to he applied. Experiments have 
already been made by the German Trading and Planting Com- 
pany, and are again to be undertaken. 

The coral sand of the islands, which is abundant and cheap, 
can be used to supply lime; the wood ashes, too, which can 
sometimes be obtained, contain about 30 per cent, of lime, in 
addition to the more valuable potash. . When the cocoa is 
harvested and prepared, the husks and pulp can be returned to 
the soil, but the beans are completely removed, so that the 
potash they contain is lost to the land. 

Cocoa beans, like all fruits rich in carbohydrates, are rich 
also in potash. 100 Samoan cocoa beans were found to weigh 
()()‘4 grams, of which 7*2 grams (10*8 per cent.) were shells 
anti the remaining 59-2 grams (89*2 per cent.) were kernels. 

The shells contained 5’8 per cent, of ash, in 100 parts of which 
there were 41*6 parts of potash (K^O)) 8*0 parts of lime (Oa 0), 
apd 19*8 parts of phosphorus pentoxide (PAd* The keimels 
contained 2*8 per cent, of ash, in 100 parts of which there were 
34-8 parts of potash, 5*2 parts of lime, and 37*5 parts of phos- 
phorus pentoxide. Erom this it follows that 100 lbs. of cocoa 
beans contain 0*88 lbs. of potash in the kernels and 0*26 lbs. of 
potash in the shells, making a total of 1*14 lbs. of potash. 
Allowing 200 cocoa trees per acre, and assuming that they 
yielded the exceptionally good harvest of 4J lbs. per tree, there 
would he 900 lbs. of beans removed per acre, taking with them 
10| lbs. of potash. This would he the loss if all the husks and 
refuse were returned to the soil, which, however, does not always 
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liappeii, and besides tliis a certain amount of potasli is used in 
producing tbe animal increase in size of tlie tree, and is conse,- 
qiiently stored away in tlie wood. Tin’s estimate points tn about 
20 lbs. of potasli as tlie amount tliat sliould be siipplie<l per acre 
in tlie niaimre. It could bo given by applying about 40 lbs. per 
acre of commercial potassium chloride manure, costing about- 
IL 10i\ at Stassfiirt, in Germany, the place of mamxfacture ; in 
addition to this, the cost of freight would have to be allowed for. 
If good wood ashes were procurable about 200 lbs. of them 
would give the requisite 20 lbs. of potash ; but if they had been 
exposed to rain or wet, the valuable potash in them wonid have 
been washed out, as it is present in a soluble state. 

This manuring may he expected not only to supply food to 
the tree, but also to improve the physical condition of the soil 
and increase its power of retaining moisture in dry weather. 
It should be applied in the dry weather when the weeding of 
the plantiition is undertaken, and should be hoed into tin's 
surface of the soil extending to a distance of ahoiit 3 ft. from, 
the stein all round, and this area should be covered with a layer 
of dead weeds to protect the soil from drying. As the upper 
portion of the tap root is surroundered by a thick web of cro wn 
roots, which lie close under the surface, any hoeing must always 
be done very superficially and with great care to avoid injuring 
the roots. 

It is hoped that the experiments which are now being carried 
on in Samoa according to Prof. Wohltmann's directions will® 
yield results of great value for the guidanco of cocoa phinters. 


UTILISATION OF INDIAN COTTON SEED. 


A considerable amount of attention is now being directed in 
India to the problem of improving the cotton induBtry in that 
country. In connection with this subject an intefesting report 
has recently been issued by the Director of the Agricultural 
Department of India dealing with the possibility of utilising 
to better advantage the cotton seed now produced there. 
(“ xigricultural Ledger/" 1903, No, 9). This report contains 
much information which will be important to other countries 
in which cotton cultivation is being prosecuted. 

It is pointed out in that article that the export of cotton seed 
from India increased from 43,485 owts, in 1899-1900 to 3,974,000 
cw.ts/^in 1902-1903, this lise' being attributed tO' the rexmuiera- 
tive price which cotton-seed oil now commands in the European 
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Hiarkots. It is understood that the seed at average Indian Utilisation 
])riees cun he profitably exported when the price of cotton-seed of Indian 
ojl ill Ihigluiid is 2{)L or more per ton. Cotton 

Regarding the iroight and other charges for export of cotton Seed, 
seed, the following estimate of expenses. per ton is given: — 

Per ton. 

:£ s. d. 

Initial cost in Bombay 3 0 0 

i\eight charges, Bombay to Hull... 13 0 
Bags, commission, insurance, &c. ... 0 12 0 


4 15 0 

Egyptian cotton seed is the chief competLtor with Indian 
seed in European markets. The former commands a higher 
price, as it contains a larger percentage of oil, and has no 
adherent fuzz^’ or “velvet'' ; further, the cake obtained from 
it is considered a safer cattle food as it is more easily digested. 

Erom a report by Professor Gilchrist of the Dut'ham College 
of Agriculture, on the comparative feeding value of imde- 
cortieated cakes made from Egyptian and Indian Cotton seed ; 
it appears that the latter is less palatable and contains more 
woolly fibre, but in view of the fact that the Indian cake is about 
lO.sL per ton cheaper at Hull (according to recent quotations), 
it is considered that the results as a whole are in favour of the 
Bombay cake. 

With reference to the above, it is remarked that Indian 
cattle do not appear to object to the woolly character of the 
seed, and that the hard, woolly cake made froili jandecorticated 
Indian cotton seed may p 0 :ssihly he more safely given, to 
hlnglish farm stock whilst grazing on succulent grass in the 
summer season than when fed with dry food in winter. 

Erom comparative analyses it is shown that undecoTticated 
(.‘otton-seed cake made in India contains less moisture but moi’e 
oil than English-made samples. 

Cotton seed has alwai^s been a valuable agricmltural product 
ill Egypt and India. In the latter country it has long been 
rSgarded as a specially good food for milch and work cattle. 
The percentage of oil which it contains makes it a safe food, 
notwithstanding the high percentages of husk and woolly 
fibre. The cattle of cotton districts in the Central Provinces 
and the Deccan are finer than those of other districts largely 
owing to their being fed with cotton-seed cake. 

In America, oil mills equipped with the newest machinery, 
for delinting, hulling and pressing the seed are now extensively 
established. The refined oil is largely used there in the 
prepitration oi butter, and lard , substitutes.' ■ It is also utilised,, 
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for tlie maiiiifactnro of soap and salad oil, wliicli are eliiefly 
employed locally. Tlie cake is exported to some extent, but is 
also used in tlie coniitry as cattle food and as a manure. 

Tlie introdnction of American methods into India would from 
an agricultural point of view be preferable to a large export of 
cotton seed, if the by-product cake is entirely kept in the 
country. The export of oil removes nothing which would add 
to the fertility of the land, whereas the use of the oil-cake as 
cattle food or directly as niannre would be beneficial. Exten- 
sive exports of cotton seed not only remove a valuable cattle 
food, but cause a direct loss to the average cultivator in districts 
where ginning factories are established. 

The quantities of oil seeds exported from India during 1901- 
1902 and 1902-1903 were as follows: — 


Kind of Oil Seeds. 

1901-2. 

J 902-3. 


Cwts. 

Cwts. 

Linseed... 

7,328,000 

6,328,000 

Bape seed I 

6,925,000 

3,927,000 

Sesamum 

2,447,000 

3,733,000 

Cotton seed 

2,0:-i6,000 

3,974,000 

Poppy seed 

934,000 

966,000 

Earth nuts 

1,085,000 

1,036,000 


Commenting on these figures, the author says that it is 
possible that these exports are more profitable to those con- 
cerned than if oil industries were fully established in India, 
because the enke^ obtained are wairth much less in India than 
in Europe. 

In the larger villages of India excellent feeding cakes are 
prepared by pressing oil seeds such as sesamum, ground-nut, 
niger-seed, safflower and rape-seed, but eoiton-Btanl cidce is 
practically unknown, as this cannot be profitably prc'pared by 
native methods. 

At Lahore and Akola (Berars) hydraulic press mills capable 
of treating cotton seed liave, however, now been established. 

In connection with experiments for the improvement cjf: 
Indian cotton, the Director of Agriculture has investigated ov(u* 
one hundred indigenous and a large number of exotic varieties. 
The comparative values of the difierent varieties are shown by 
tabulated results for the number of seeds per tola, and the 
percentage quantities of oil and crude fibre contained in the 
seeds. By a comparison of these figures it is noticeable that 
the cotton races grown in the Central Provinces and the 
United Provinces are, taken as a whole, superior, so far as seed 
is concerned, to those of Madras and Bombay, It is impossible 
to compare in a reliable way these figures with average analyses 
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of Auiericaii or ligyptian seed, as tlie percentage of oil varies Utilisation 
e-oiisi(lera.bly in different varieties and under different condi- of Indian 
tions; but it is siaietl that some samples of American and Cotton 
lllgyptiaii cotton seed contain as much as 10 per cent, more oil Seed, 
than the seed of any Indian variety, and average samples at 
least 5 per cent. more. 

The effect of acclimatisation on exotic varieties of cotton seed 
wUvS shown to he deleterious as regards seed production : the 
seed gradually heconies smaller, and that of acclimatised 
plants was found on analysis to contain less oil and more crude 
fibre than the indigenous varieties. 

Eegarding yield of oil, it is stated that Indian cotton seed 
would give a yield of Id per cent, of oil if treated hy proper 
machinery, and to test this conclusion samples of Indian 
seed have been sent to America for trial in the mills established 
there. Shipments of the seed have also been sent to Hull to 
test the suitability of English machinery for the treatment of 
Indian cotton seed. 


NOTICES OF SOME RECENT UNOFFICIAL 
PUBLICATIONS* 


The New South Africa : Its Value and Development. By 
W. Bleloch. Pp. xvi + 435. (London: William Heinemann, 
1901.) 

This work gives an account of the economic resources of the 
Transvaal ami Orange lliver Colony and the possibilities of 
their development iinxhv British rule. The various goldfields 
are described togetluu' with thi‘ rat(^ of production of the gold 
and tlie processes employed for its extraction. The gold laws of 
the late South African Ilepnhlic are examined. An account 
is given of the coalfields and of the prospects of the coal industry 
of tlie Transvaal. 

The other mineral resources of the country, including 
diamonds, iron, silver, lead, copper, zinc, tin^ cobalt, platinum, 
mercury, antimony, mica, building stones, &c., are also dealt 
with. 

Attention is also given to the agricultural resources of the 
Colonies, the immigration question, the dynamite monopoly, 
the past and present administrations, and the characteristics of 
the IJitlander, Boer, and native populations. 

The book contains numerous illustrations and maps. 
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Gold Coast Native Institutjoixs. By Casely Harford. 
1^. xvi. + 418. (London: Sweet and Maxwell, 1903,) 

T'te aiitliorj wLo lias practised for some 'yeaivS at tlie Gold 
(k>ast Bar, gives an account in tkis book of the constitntioTi of 
iiie native races inhabiting the Gold Coast ierritoiy. Tli(‘ 
general co-ordination of the native comniimities is simple : tlieBO 
consist of villages, provinces and states. Each village has its 
head man, each province its chief, and each state its king. 
Over the combined group of states which form a Eederal Union 
is one of these kings; such, for instance, is the constitution of 
the Faiito Union, The office of King is not hereditary, but 
elective, and in his person the king combines the chief executive 
officer, the head military leader, the first magistrate, and the 
president of the legislative board. A special office in connectiori 
with the king’s court, or even attached to the suite of a head, 
chief, is that of linguist,” or spokesman. He ivS a general 
court functionary, uniting the offices of herald and gold cane, 
and is, in fact, the confidential adviser, or acts as the representa- 
tive of his chief. This office, rather by nature than by 
ordinance, is generally hereditary. The writer has a very 
high opinion of the intelligence of the natives and the satis- 
factory working of their institutions, and upon this bases his 
criticisms — favourable and adverse — of the attitude displayed 
hy different governors in their dealings with the native rulers. 

OOMMEE,CIAL GeOGUAPHY OF THE WORLD, OUTSIDE THE BlUTISin 

Isles. By A. J. Herbertson, M.A., Ph.D,, F.E.S.B. (Chambers’ 
Commercial Handbooks). ,Pp. 268. (London and Edinburgh: 
W. & E. Chambers, Ltd., 1903.) 

This hooks forms the contiiniatiou of the same autlior’s Com- 
mercial Geography of the British Isles,” jiublished in 189i). 
Its object, is, so far as possible, to inteipret, as well as to n^cord, 
the most important geogi'ajihi ca 1 plieiiom eiiu of (‘conomi 
significance. The. book is divided into twT) parts : th(‘ fii’sl; deal- 
ing in outline with the economic conditions oi tlie world in 
general, the second in fuller detail mih those of selecdied typicail 
regions. In Part I. the author tiTats of ilie inilueiice of 
physical features — ^thc distribution of laml a,ncl water, and 
variations of climate, showdng their hearing on the distribution 
of plant and animal life; and he deals with the relative values, 
sources of supply, and uses of the various mi.nerals. Having 
thus discussed the fundamental distributions which largely 
determine the conditions of human life and commerce, he pro- 
ceeds to indicate the chief manufacturing areas of the world, 
and to' review the means of communication and transport in 
diffexent parts of the globe. The first pari concludes with a 
chapter on. man as a producer of wealth, and examines the effect 
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of material siirroimdin^s on the intensity of man’s work, tlie Hotices of 
influence of tliouglit and ingennity in increasing his productive some recent 
pO'Wers, and the eheet of human associations- in promoting and Unofficial 
hiiideiiiig economic and especially commercial development. 

The earlier chapters of Part II. are devoted to regions producing 
on the whole mainly raw materials, and discuss the physical 
conditions, economic products, means of communication, and 
internal and external trade of British North America, 
Australasia, India and Ceylon, Central Africa, and Inter- 
tropical South America, and the insular and peninsular lands 
between the Tropics. The later chapters treat of countries with 
moderate or extensive industrial development, beginning with 
the simpler, such as the Chinese, Japanese, and Russian 
Empires, and progressing through the lands bordering on the 
Mediterranean to countries of more and more complex, economic 
development, including France, the Alpine and Danubian lands, 
the German Empire, the Low countries, the Scandinavian 
countries, and the United States of America. The appendix 
contains statistical tables derived from The Statesman’s Year 
Book ” for 1901, 1902, and 1903, or compiled directly from 
official returns. 

St. Helena : The Histohig Island, from its discovery to the 
PRESENT DATE. By E. L. Jackson. Pp. 343, with photographic 
illustrations. (London, New York and Melbourne: Ward, Lock 
& Co., Ltd., 1903.) 

^ The first part of this book, which is devoted to the history and 
geography of the island of St. Helena, records its discovery in 
1502 by Juan de Nova Castilla, the Commodore of a Portuguese 
fleet, and gives details of its successive utilisation by Portu- 
guese, Dutch, and British as a store island for ships from India, 

China, and the East up to the time of the opening of the Suejx 
Canal. The topography of the island is minutely described, 
and full particulars are given of its natural features, of its 
unique vegetation, and of its native and acclimatised animals. 

Extracts from the records and from letters which passed between, 
successive governors of the island and the home authorities 
afford an insight into the early laws relating to the tenure of 
land, and into the social and economic condition of the people 
throughout their history. 

Australind: wanderings in Western Australia and the 
Malay Bast. By Henry Taunton. Pp. xi. 247. (London : 

Edwin Arnold, 1903.) 

The author describes his experiences of travel and life on up- 
country sheep and cattle stations, first in the Nibi-nibi country, 
which lies some 30 miles inland from Champion Bay, and subse- 
quently in the Murchison River, Sharks Bay, Roebounie, 



64 


StJVPLEMENT TO THE BOARD OF TRADE JOUKNAT. [Mar. 31, 1904. 


lotices of 
some recent 
Unofficial 

tioiis. 


Bulletin of the Imperial Institute. 


Kiiig\s Sound, and Kimberley districts, where lie spent nearly 
seven years in fisliing for inotlier-of- pearl sliells and for true 
pcnirls {.imong the islands olf the north-west coast of Western 
Australia. 

Nyasaland under tfie Foreign Office. By H. L. DufF, of the 
British Central Africa Administration. Pp, xvi. 4- 422, with 
illustrations and map. (London : George Bell & Son, 1903.) 

The portion of Central Africa described in this volnme com- 
prises the whole of the British Central Africa Protectorate, and 
is not restricted, as the title might suggest, to the territories 
bordering on Lake Nyasa. The author s official connection with 
the administration of the Protectorate dates from the beginning 
of 1898, and during his early residence in the country, he was 
stationed successively in the three districts of the Shire High- 
lands — ^Zomba, Blaiityre, and Mlnnje — and then at Nkata Bay 
on Lake Nyasa, after which, in 1900, he was appointed to take 
charge of the Zomba district. 

The first two chapters contain a brief review of the circum- 
stances which resulted in the proclamation of a British Pro- 
tectorate over the territory in 1891, and its subsequent history 
up to 1898, after which the story assumes the form of a personal 
narrative, in the course of whieh an account is given of the 
scenery and the conditions of life in the country. The flora and 
fauna are described in a separate section, special attention being 
given to the insects, reptiles and big game ; and a chapter is 
devoted to an account of the organisation of a hunting exped^ 
tion. The apthor appears to liave made a particular study of 
the ethnology of the (lifierent native races^ whieh inhabit 
the country, and he gives an account of their tribal 
organisation, their pliysical, mental and moral qualities, their 
I'ites, customs, religion and superstitions and their industries. 
A sketch of the Government of the Proteetoraio is also givtm, 
with special reference to its attitude towards the natives. TIk^^ 
volume concludes with a brief account of the religious missiouB 
in the country, and a reference to the adjoining territoiy of 
North-Eastern Rhodesia. ' 

Basutoland: its Legends and Customs. By M. Martin. 
Pp. viii. + 174, (London: Nichols & Co., 1903.) 

The authoress of this book spent 1891 and the ten following 
years in Basutoland. She lived in various parts of the country, 
and haying acquired the language, had opportunities of study- 
ing the inner life of the people and their habits and customs 
from" birth to mamiage and death. These observations sln^ 
records. together with some Basuto legends; she also gives an 
account of their history and of the events that led to Basutoland 
being placed directly under the Imperial Government. 
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INDIAN AND COLONIAL GOLLECTIONSa 


EECENT . ADDITIONS. 

The Indian and Colonial Collections of the Imperial Institute 
are devoted to the illustration of the economic products and 
commercial resources of India and the Colonies. These Collections 
are contained in the galleries situate^ behind and running parallel 
to the main building of the Institute. The arrangement is 
geographical, the galleries being divided into courts each of 
which is usually assigned to one particular colony. 

Fairly representative exhibits of the products of many of the 
Colonies have been available to the public for some time, whilst 
others are now being aiTanged. 

Many of the Sections are at present receiving additions and 
undergoing complete re-organisation and r'e-arrangement, in co- 
operation with the Colonial Governments, in accordance with a 
general scheme to render them of greater valuefor technical purposes 
and be a means of extending general knowledge of the Colonies 
and their economic resources, and to assist persons desirous of 
emigrating, in gaming information about the conditions and mode 
of life in rhe Colonies, as well as for illustrating the progress' Of 
allied science in the utilisation of economic products. 

General information regarding each colony is being provided 
by means of geographical, geological and meteorological maps and 
special maps indicating the distribution of the principal crops, 
minerals, etc. ; whilst specially prepared tabular statements are 
employed to illustrate data supplied by the Governments con- 
cerned regarding area, population, revenue and expenditure, and 
^ trade, with details relating to the relative values of the more 
important products. The specimens of the products are classed 
in the first instance as vegetable, animal or mineral, and subdivided 
according to their uses ; vegetable products falling into such 
groups as food-stuffs, timbers, gums, resins, and drngs. 

A^far as possible samples of the finished article as produced in 
the Colony will be exhibited together with the raw material, and 
intermediate stages. Photographs are being employed to illus- 
. trate characteristic scenes in the cultivation, collection or manu- 
facture of products and by means of specially drawn up labels, 
concise information is being provided as to properties, uses, and 
^supply available. 

When this work is completed it is hoped that each Court will 
give an accurate representation of the economic resources of a 
Colony, and that the Collections will prove an important factor 
in extending public knowledge of the Colonies, and in furthering 
their economic development* ' ’ 
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Straits Settlements and Federated Malay States.— Considerable 
progress has been made in the nvoi'ganisation of tliis Court, on a 
plan prepared last year by Professor Dnnstan, which was approved 
by the Government of the Straits Settlements, by whom tlie work 
of collecting and preparing in the Colony the new exhibits required, 
was entrusted to Mr. H. N. Kidley, M'.A., Director of Botanic 
Gardens and Forests at Singapore. Much assistance has kindly 
been given by Mr. Leonard Wray, F.Z.S., Curator of the Govern- 
ment Museum at Perak, whilst on leave in this country. 

The Straits Court is being re-modelled in accordance with the 
general scheme for the improvement of the Collections, the object 
in view being to render the exhibits of greater value to commercial 
men, for educational purposes, and as a means of bringing to 
public notice recent developments in economic research. To this 
end the specimens have been thoroughly overhauled and a represen- 
tative series selected for exhibition. Temporary labels have been 
added giving information describing the collection and manufacture 
of important products, and the local uses of other products, many 
of which do not appear as exports. These temporary labels are 
being replaced as rapidly as possible by fuller, specially prepared, 
printed labels, and when this work is completed it will be possible 
for the visitor to learn, as completely as the specimens allow, the 
method of cultivation, collection and manufacture of the products, 
and the uses to which they are put. 

The tin industry has received special treatment in view of*its 
paramount importance, and a complete series of specimens and 
photographs^illustrating tlie modes of occurrence of the tin ores, 
the methods of mining and smelting, have been placed on exhibi- 
tion with full descriptive labels. Specimens illustrating the appli- 
cation of tin to the native manufacture of articles of every-day use, 
such as bowls, tobacco boxes and trays, have been received recently 
from Singapore, and have been placed on exliibition in tlie 
Court. 

The geology of the peninsula is illustrated by a set of 
specimens with notes on the occurrence, geological age, and 
economic importance of the several formations. # 

Rice, sago, sugar, rattan canes, gutta-percha, rubbers, dammar^ 
resins, fibres, gambier and other tanning materials, dye stuffs, 
spices, &c., are similarly represented by selected specimens and 
descriptions of their collection, manufacture and uses. 

Statistical tables showing the area, population, revenue, expen- 
diture, trade and exports, prepared by the local Government, have 
been placed in the Court. ' 

An important addition is a large map specially prepared for the 
Oourti showing the several ' Settlements and States' under British 
administration, the railways, and other fecttures of interest 
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Britisli Mortli Borneo. — A collection of the commercial products 
of British North Borneo, including timbers, coal, rice, sago, sugar, 
coffee, cacao, pepper, tobacco and cigars, camphor, gutta-percha, 
dammar, resins, ciitch and gambier, is on view in the North Gallery. 

British Central Africa Protectorate. — The collection illustrating 
the resources of British Central Africa, situated at the west 
end of the Central Gallery, has been re-arranged and labelled. 
The principal products ■ of the Protectorate are represented ; fore- 
most amongst these being ^coffee, which has recently become the 
chief article of export, and of which some good samples from the 
Shire Highlands are shown. There are also exhibits of rubber in 
the form in which it is brought in by natives, and of strophanthus 
seeds, a characteristic product of tropical Africa, formerly used as 
an arrow poison but now exported in considerable quantity 
to European countries for use in medicine. A detailed description 
of these exhibits was given in the “ Imperial Institute Bulletin,” 
VoL I., page 12. 

Zanzibar and Pemba. — Progress is being made with the re- 
arrangement of the exhibits in this section. The collection, which 
is located at the west end of the Central Gallery, contains samples of 
the clothing worn by the natives, soap, washing blue, and speci- 
mens of agricultural implements : the local produce is represented 
by samples of cloves, chillies and copra. The remainder of 
^ the exhibit illustrates the trade which is carried on between 
Zanzibar and the mainland. Statistical information concerning 
the trade of the islands^ is supplied, and the new labels explain 
the natxire of the various articles which are displayed. 


LIBRARY.— RECENT ADDITIONS. 

Boolcs and Puilicatio7is, exclusive of Gove^mment PMicatmis, 
presented hy PiMishers and others to the Library of the Imperial 
mlnstiiute since 3Lst Maixh^ 1904. 

Transactions of the Eoyal Historical 

Society. Vol. XVII., 1903 {The Secretary). 

Trade Eelations of the British Empire ... By J. W- Eoot. 

(From the Author). 

Missions to the Punjab and Sindh ... By R. Clark* 

{The Church Missionary, Society). 

History of South Africa, 1828-1846 By G. McCall TheaL 

{Messrs. Swcmf So'nneThschein & Go.). 
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Elements of Miiiiog and Quarrying ... By Sir (J. le Fevo 

Foster. 

The Cyanide Process }\v J. Park. 

(Mesi^rs, O’lim, Grijjln tk Oo.). 

India: Our Eastern Empire ... ... By .P. II. (Jibl)s. 

Australasia : The Britains of the Pacific By P. IL Gihlis. 

(Messrs. ComoU c& Co.). 

Growth of English Industry and Commerce By W. Cunningham. 

(^Messrs. 0, J. OUiy & Sons), 

Disinfection and the Preservation of Food By 8. Pid(‘al. 


Oilfields of Eiissia 

Treatise on Manures 

Wonderful Story of Uganda 

Food for the Tropics 

Nile Quest 

Penetration of Arabia 

South American Ec^publics 

Com m erci al G eogro ] )hy ... 

H istory of the Ihitish. Naiton 

Anglo- Afrikander Taal Guido 

Journal of the (Janadian Minin; 

1903 

Paper-makers’ Directory, 1004 

Natal Directory, 1 904 

Sand’s Sydney Directory... 

Stock Exchange Official Intelligence, 

Delagoa Directory, 1904 


(Saniiarij FuhUshvng Co,). 

... By A. B. Thompson. 

(From iJio Anthor), 

... By A. .B. Griffiths. 

(Messrs, WliUaker cb (Jo.). 

... By J. I). Mullins. 

(The Ohurch Missionary Society). 

By P. M. MacKnight. 

(M.essrs, Thacker c& Co.). 

By Sir H.H. Johnston. 

By 1). G . Hogarth. 

(Messrs. La.wrence & BuUen). 

By T. C. Dawson. * 

(Messrs. Putnams Sons). 

By G. (). Adams. 

(Mi'ssrs. Applfimi' <(-: Co.). 

... ... By (t. M.. Wi‘ong. 

(Messrs. Ayylelon J; Co.), 

... By A (k BwnU, 
(Messrs, Kditior & (Jo.). 
Inslitute, 

... (The Seorelary). 

. . . (Messrs. Ma/rciumi^ 

Singer <& GhJ). 
... (Messrs. J.\ Pavis 
Pkims). 

... (Messrs. (Jtordxm tfe 
(Jotclii). 

04 (The Secretary, Stock 
Fxohwnge). 

... OM-essrs. A. IF. Iky In 
■ &Go.), 
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SCIENTIFIC AMD TECHNICALs 

DEPARTMENT . 

L— REPORTS ON RECENT INVESTIGATIONS. 
HOCKS AND MINERALS FROM BRITISH CENTRAL 

AFRICA. 

At tlie instance of H.M. High Commissioner and Consnl- 
General for British Central Africa, a series of mineral and rock 
specimens was collected in various districts of British Central 
Africa in 1900 and forwarded to- the Scientific and Technical 
Department of the Imperial Institute, in order that they might 
be identified and thoB'e of probable economic importance 
chemically examined, so that some knowledge might be gained 
of the little known geology and mineralogy of the Protectorate. 

As the collection included a large number of rock specimens 
which, though of no immediate economic value, were of great 
interest in affording some information as to the geological struc- 
ture of the country, they were submitted to a geologist for 
determination and classification. 

It has long been known that as a whole the formations of 
the southern portion of the African continent bear considerable 
resemblance to those of peninsular India, and the specimens 
w^ere therefore referred to Mr. T. IT. Holland, Director of 
the Geological Survey of India, then in England, who was 
•masked for Ixis opinion as to their probable mode of occurrence 
and significance in indicating the character of the formations 
which are present, as well as the products of economic im- 
portance, they may be expected to contain. 

They were at the same time chemically examined in the 
Screntific and Technical Department of the Imperial Institute, 
and where it seemed desirable analyses were made. 

A report embodying the s'*J-bstance of Mr. Holland's notes 
and results of the chemical examination has been despatched 
to the Government of British Central Africa, and from this the 
present stxmmary has been compiled. 

The specimens may be aiTanged in the following groups, 
acl!;ording to the formations from which they appear to have 
been derived,: — - 

(1) Granitoid gneiss. 

(2) Upper group of schists and gne^^sses. 

(3) Transition azoic shales and sandstones. 

(4) Intrusive gahbro a7id deco7nposed peridoiites. 

(5) Gondwana rocks. 

(6) Trap flows and basic dykes. 

(1) The granitoid gneiss. — This group rarely contains 
minerals of economic importance. It -m represented in this 



Eccfcs and 

Minerals 

from 

Britisli 

Central 

Africa. 


70 ; suf?le.m;e-nt to rm board of trads journal. ^ [June 80, 1901, 


Bulletin of the Imperial Institute. 


colloctix)!! 1)')," ii bio'tiio graiiito' of a e.oiuiiioii type fi'om ilie 
Marimba .District on, tlu> wi'si coast ot Luke TNyassa. 
Apparently tliis beloag's to ike rocks 'lu' For red to by Liviii[>'stoiie 
(Missionari/ Travels^ hondorn 1857), as forming large masses in 
the liiglilauils to the west of the Batoku country. 

(2) Upper group of schists and gneisses.- -“Tiiese rocks fre- 
quently contain valuable mineral deposits, ami to them may be 
3*ef erred the specimens -of crystalline linicjstoncs and iron ores 
ill this collection. 

The iron ores resemble those of India, and are composed of 
a mixture of magnetic and Inematite. The specimens were 
obtained from the following localities: — (1) Western slopes of 
Manganic Hill, near Mlangeni; (2) the bed of the Mapora 
River, Lower vShire District ; (8) six miles west ot the Chikwana 
main road. 

The first of these contained GOD per cent, of nictalUe iron, 
with 0“023 and ()’038 per cent, of phosphorus and sulphur 
respectively, the second G9‘9 per cent of iron, with 0*010 p’er 
cent, of phosphorus and 0*008 per cent, of sulphur and small 
quantities of titanium and copper, and the third 70*94 per cent, 
of metallic iron. 

These are, therefore., iron ores of the best quality, rich and 
pUre like those; of Southern India, but it remains to be seen if 
they occur in sufficient quantity and are situated near enough 
to limestone and coal to he worth vvorking or whether it will be 
possible to transport them to a smelting centre. 

The crystalline limestones resemble those which, in Ceylon, * 
India and Burmah are associated with the Charnockito series^, 
and in which many gemstones are found, Phlogopite mica also 
occurs near the junctions between the limestone- and Oharnockite 
rocks, Tlio Central African specimens contain sphene, pyrites, 
and diopside, as is usually the case with these rocks, but show 
no gemstones. These limestones are never' found suffi,ciently 
transparent to be useful for optical purposes. It is, however, 
just possible that crystalline carbonate of lime tliat could be so 
employed might be found in the amygdaloidal basalts of the 
trap hows. Three of the: limestone specimens are from the bed 
of the River Makirenda in the Port Herald district; the fourth, 
which is much purer, is from the Lake Sliirwa district. 

The graphitic schists, of which three specimens are included 
in the collection, are too poor to be of commercial value, but 
the localities- should ha searched for veins of graphite. These 
specimens resemble the ' graphitic schists which occxir in Tra- 
vancore and other parts- of peninsular India near the junction 
of the Oharnockite serias and the crystalline limestone. One 
S|oecimen is from the bed of the River Makirenda in the Port 
Herald district, presumably near- the 'crystalline dimastohes. ^ A 
secoind is from the 'Marimba district aB.d the third from the bed 
of the> River Timdu in the Port Herald district. 
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To the same gToiip may bo referred the following rocks, 
wbicli, however, iiave in themselves no economic value. 

Ga rnet if erous biotite gneiss, from the bed of the River Tniidu 
in the Port Herald district, leptynite (garnetiferous quartE- 
felspar-graniilite) from the same district and from the bed of the 
Mapora River in the Low^er Shire district Hornblende gneiss 
from the same two localities and hornblende pyroxene-gneiss 
from, the bed of the last- iiientioned river; hornblende and horn- 
blende-diopside rocks from the Anglor-Portnguese western 
boundary and from the beds of the rivers Makirenrla and 
Mapora. Grannlitic felspar rock from the bed of the Mapora 
River and garnetiferous amphibolite and quartz epidote schist 
from the Marimba district. 

A number of vein rocks which occur among the specimens are 
probably associated with the schists. They include a talcose 
rock with pyrites and calcite and a brecciated limestone with 
cavitres which, from their shape, must have been formerly 
occupied by specular iron ore ; both of these are from the 
neighbourhood of a svuidstone ridge near the delta of the 
Zambesi. Specimens of vein quartz were also collected from the 
source of the Tanjazi River and from the beds of the River 
Makirencla, another river in the Port Herahl district, and 
the Mapora. Three specimens of quartz and schorl (black 
tourmaline) are probabl}^ derived from the coarse granitic 
veins known as pegmatites, twm of these are from the 
, west slopes of Mangani Hill and one is supposed to come from 
the Anglo^Portnguese boundary. It is not improbably from 
quartz reefs in the hornblende schists and epidiorites like tbose 
of the South of India, that the gold has been washed out and 
concentrated in the sand of some of the other rivers. Livingstone 
{op cit, pp, BbO, Bi!7) has referred to considerable gold washings 
in the Mokorozi and Revnbn Rivers, which have tributaries 
descending from tli.e Shire country north and north-east of Tete. 

No gold has been detected in the specimens from this group 
of rocks transmitted to- the Imperial Institute, but that is no 
reason for discontinuing the search. For this purpose there is 
no better guide than washing the river sands until the source of 
gold is approximately located. The only Bpecimen in the col- 
lection which contains more than a trace of gold is a decom- 
posed basalt from a mineral vein near the red sandstone ridge 
already refeiTed to. On assay this yielded 1 dwt. 16 grams of 
gold and 1 oz. 17 dwt. of silver per ton. 

(3) Transition azoic rocks. — A. few of the specimens resemble 
the ancient nnfoasiliferous rocks of Peninsular India, including 
the Cucldapali, Gwalior, and Vindhyan formations. A dirty 
Jasper and a porcellanite from the neighbourhood of the sand- 
•atone "ridge are common Ouddapah and Vindhyan types. :A 
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quartzite from ike Port Herald district may, also he plaruMl 
here. Some carbonaceous shales from tlie beds ot tlie M.akiroiirla 
and Mapora llivers and from tke Msahimbidwu Hill arid tko 
frontier near Msalainicd Hill mi^ht belong eitlu'r to iliis group 
or to ike (ioiidwama rocks. 

(4) Intrusive gabbros and peridotites. — A. coarse-grained 
gabbro from tke Tiindu llivcr may be referred kere, and perkaps 
also tke pebbles of ilnienite from tke Mailaka Iliver in tke Lower 
Skire District and tke decomposed fragments of felspar witk 
pyrrkotite from tke bed of tke Makirenda Eiver. Specimens 
from tke neigkbourliood of tins river and from tke bed of tke 
Mapora River resemble tke products of tke decomposition of 
penadotites in Routk India! Tkere tke peridotites contain 
valuable veins of magnetite and in one case ekroniitc. A speci- 
men of serpentine from near tko source of tke Liloujwi is 
probably an altered peridotite, but it is doubtful with what rocks 
it was associated. 

(5) Gondwana rocks. — The coals present the peculiar charac- 
ters of the Gondwana coals of India, and although this is not 
in itself sufficient evidence for safe correlation, there is little doubt 
from wffiat is definitely known of German and l^ortuguese East 
Africa that these really belong to the Gondwana period. 

From an economic point of view these are tke most important 
specimens in tke collection, and a detailed expert exaniination 
of tke coal-bearing areas ought certainly to be carried out. It 
may be added that analyses made at tke Im])erial 
agree exactly witk the composition of tke coal from tke 
Gondwana rocks of India. 

Altliougk the forests supply at present the fuel consumed in 
British Central Afri^ra, cioal will in future be needed botli for 
tke railways and lake steamers. Tko thickness and ('xtent of 
the good seams skoiild therefore be ascertuiiied as soon as 
possible. 

(6) Trap flows and basic dykes.— A largo number of the 
specimens are igneous rocks of basaltic types ; some may have 
come from tke dykes, but most of them are evid(>ntly from trap 
flows, like the Deccan trap of India and tke plateau basalts 
of British and German East Africa. It is from these traps that 
tke rounded fragments of chalcedony have been obtained. 
They are worthless, but agates of ordinary types which may 
have some small value no doubt also occur, A masvs of well 
crystallised scolecite a zeolite mineral is derived from tke traps. 

Geneeal Remaeks. 

Tke specimens leave muck to be desired, both from tke 
scientific and economic point of view. Many of them are river 
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pebbles witlioiit known origin, and most of tbem are damaged 
by weathering. It w^ould be of advantage if larger specimens 
eonld be obtained from below the weathered crust of the rocks. 

The results of the preliminary investigation of the collection 
of speciniens from British Central Africa indicate that that 
country deserves systematic exploration for valuable minerals as 
has already been done in German East Africa. In this connec- 
tion the materials which most deserve further investigation are 
the pegmatites, which yield valuable muscovite mica in German 
East Africa, the limestones, the coal, washings for alluvial gold, 
graphite, and the iron ores. 


MINERALS FROM NORTH-EASTERN RHODESIA 
AND BRITISH CENTRAL AFRICA. 

A series of minerals was forwarded to the Imperial Insti- 
tute by the Acting Deputy Commissioner and Consul for British 
Central Africa, together with a descriptive report compiled by 
the Head of the Scientific Department at Zomba, giving certain 
information regarding those specimens collected in that 
district 

The minerals were intended primarily for exhibition in the 
British Central African and Rhodesian sections of the Imperial 
Institute, and have been chemically examined in the Scientific 
and Technical Department of the Imperial Institute, in order 
that full information regarding their composition might be 
available for reference and as a basis for valujition. 

The results of this examination have shown that of the 
four iron ores forwarded, three, viz., Nos. 13a, 13b, and 18 
are of good quality and suitable for smelting. Further in- 
formation should he obtained regarding the extent of the 
deposits from which these ores were obtained, in view of the 
possibility of smelting them locally or of transporting them 
(iheaply to a centre at which they could be treated. The 
fourth iron ore, No. 13, is of a titaniferous character and there- 
fore probably of little value at present. Reference may 
also be made to the two samples of mica, Nos. 17 and 21, 
which, though of little value, indicate that better mica might 
possibly be obtained at lower levels of the same deposits. 

The specimens of limestone examined, viz., Nos. 14a and 14b, 
are both comparatively pure, hut the former is not likely to 
he found in extensive deposits, and the second, owing to its 
pulveralent character, is of little value. 

No comments need be made on the specimens of auriferous 
quartz examined, which, with the exception of the auriferous 
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mica schist (No, 15) <Hm,tai.ning only a ti'axie of golcl, wore all 
froiii well kiiowa roofs already workoiL 

CiiKMiOAH Examination of ,Minkk,ai.s. 

Spcyymen No, lo. — ^Mron oro, .Lusarigazl District, North** 
Eastern Rhodesia.” 

BeHtyrlftion , — Titan iferoiis Iron ore, 

WeigliL — Six ounces. 

The specimen was compact, liomogtmeous, and slightly 
magnetic. It possessed a liistimis steel-grey colour, hud a 
specific gravity 4*98, a hardness of about (I, and showed a 
senii-cotichoidal fracture. 

A naUjm, 
per cent. 

Ferrous oxide (FeO) 

Ferric oxide (Fe^Os) 

Alumina (Al^Oji) 

Manganous oxide(MnO). . 

Cu j)ric oxide (ChiO) 

Magnesia (MgO) 

Lime (OaOj 

Silica (SiO,) 

Titanium dioxide (Ti(\).. 

Sulphur (S) 

Phosphoric oxide (PjjOr,).. 

Water 


100*05 

These rcaxilts Indicate that this is a fairly ricfi iron ore» 
Unfortunately, however, ores such us this cauiiot be araeltcMl 
in blast furnaces, since the pi-esence of tituniiiin loads to the 
production of a highly infusible slag, which ■ impodas Ihe 
‘working of 'the furnace. This ore cannot, therefore, be re- 
garded as having any commercial value at presenx. 
j SpeoimeTi No. 13o^.— Iron ore from North Eastern Rhodesia.” 

I ‘DescrijMon : Magnetite. 

Weight : Three pounds. , 

I The specimen consisted of agglomerated black crystals of 
'faaagnetite, partially Covered, with" red ochreons matter, > The 


1 A. 1 ft f E(iuivalent: logether to 
ro Ao' metallic iron, Fe 56*00 
per iTUit. 
nil 
trace 
nil 
trace 
nil 
nil 

01 titanium 

12*65 percent. 

0*026 

A oi 1 f Equivalent to pluisphorus 

^ 0*019 per (mit. 

nil 
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mineral was strongly magnetic, had a hardness of about 6 , and 

Minerals 

gave an almost black streak. 


from 



Morth- 

Analysis. 

Eastern 


Per cent. 

Ehod'esia 

Ferrous oxide (FeO) 

IQ.rp [Equivalent together to 

and 

Ferric oxide (Fe 20 ,.i) 

71'50 1 , 58*27 

British" 


[ per cent. 

Central 

Alumina 

2*03 

Africa. 

Manganous oxide (MnO)... 

trace 


Cupric oxide (CuO) 

nil 


Magnesia (MgO) 

4*93 


Lime (CaO) 

nil 


Silica (SiOg) 

9*59 


Titanium dioxide (TiO^) ... 

nil 


Sulphur (S) 

0-036 


Phosphoric oxide (P 2 O 5 ) ... 

0*10 s= Phosphorus, 0’042 per 



cent. 


Arsenic „ (As^Os)... 

nil 


Water 

1*20 



99-94 



iliis is a nxag'iietite of average quality. Tlie descriptive 
letter accompanying tliese specimens gives no information 
regarding tlie extent of tlie deposit from which this specimen 
was taken, nor as to whether the specimen was representative 
of the whole deposit. In the absence of these data and of 
any information regarding the proximity of supplies of coal 
and limestone to the deposit, it is impossible to say whether 
or not this ore could be profitably smelted locally. 

Specimen No. 13&. — Ironstone found on Songani Estate, 
British and East Africa Company, Limited, Zomba District.’’ 

Description : Magnetite. 

Weight: Five pounds. , . . 

The sample consisted of several pieces, some of which were 
hard and compact, while others were vesicular. The mineral 
wa^’ black internally, but was lightly covered by red oxide of 
iron. ’ li was strongly magnetic. 
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Annli/dix. 


Ver cent. 


Ferrous oxide (FeO) 

Feri'ic oxide (Fca^I}) 

CKquivaldiifc togotluM- to 

1 ])er cent. 

Alumina ( Al/Xj) ... 

2-08 

Manganous oxide (MnO) ... 

0-14 

Cupric oxide (CiiO) 

nil 

Magnesia (MgO) ... 

0-57 

Lime (CaO) ^ 

nil 

Silica (SiO.,) 

2-01 

Titanic oxide (TiO.,) 

1-83 

Sulphur (S) 

0-030 

Phosphoric oxide (PyOr,) ... 

0-055=l’hosphoru3, 0-024 per 


cent. 

Arsenic (As^O^) 

nil 

Water 

1-08 


100-47 

TMs is a liigli grade magnetite, and if the present Rpecinuni 
is fairly representative of the qualify of the wliole deposit and 
the latter is extensive, it should constitute a valuable source 
of iron. The possibility of utilising this ore locally is of 
course dependent upon the proximity of snp])]ies of coal and 
1 im'estone. 

• 

Specimen No. (lalcium carbonate from Shirwa Island, 

7i omba District.’^ 

I)eseri'pUon : Calcihn 
Wevjld : 2|- pounds. 

The specimen, consisted of almost pure, crystallised (iiihuuiii 
carbonate. It was translucent and possessed a sliglit yellow 
tint, due to the presence of a small quantity of iron. It also 
contained a minute quantity of phosphate. . Beposita of 4his 
character are generally of limited extent, and consequently 
of little economic importance. 

Specimen No. 146.*— 7‘‘ Limestone (top surface). Loangwa River, 
East Loangwa District, North-Eastern Rhodesia.’’ 

Description : Shelly limestone. 

Weight : One pound. 

' The specimen consisted of grey, pulverulent calcium car- 
bonate, containing fragments of small shells., It was soft and 
very porous. 
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Analysis, 

Per cent. 

Perric oxide 

Alumina (ALO.',) j 

1-52 

Magnesia (M.gO) 

0-81 

Ijiine (UaO) 

52-68 

Silica (SiO,) 

... ... 0-65 

Phosphoric oxide (P 2 OQ 

0-057 

]x)ss by ignition (GC)., 11,0, 

and organic 

mattt*r) 

... ... 44*35 


99*97 

Tills liraestone, altlioiigli fairly pure, would be unsuitable for 
smelting operations owing to its soft and pulverulent condition. 
Similarly lime made from it would deteriorate rapidly, and 
would be of little value for building purposes. 

Specimen No, 15. — Auriferous mica scbist. Lusangazi Talley 
East Ijoangwa District, North-Eastern Rhodesia.” 

Description : Massive quartz, containing mica. 

\Vei(jlit : Two pounds. 

The specimen consisted of coloiiiiess, translucent quartz, con- 
taining mica irregularly distributed in segregations or thin 
veins. It contained a trace of gold, but no silver. 

Specimen No, Itki. — Quartz. Sassare Reef, North-Eastern 
Rhodesia,” 

Weight: 1| pounds. 

The specimen consisted of vesicular quartz, generally colour- 
less and translucent, but stained in a few places with ferruginous 
matter. It contained, 17 dwds. 15*3 grains of gold per ton, but 
no wsilver. 

SpGcinhen No, lOh . — ‘‘Rich Quartz, Missale Reef, North-Eastern 
Rliodesia. HnppHcd by the British Houth Africa Company.” 
Weight : 1 ounce. 

Idle specimen was a small piece of translucent quartz, con- 
tainiag s'lbout Raven grains of visible gold. 

Specimen No, 1 7. — '*Mica (muscovite), from Muchinga Mountains, 
Narth-Eastt'U’n Rhodesia.” 

This specimen of muscovite mica was an irregularly shaped 
plate 5t in, by 3 in. by | in. in size. It was almost colourless 
and transparent in thin lilms. It showed no continuous cleav- 
age plane, and the surface was buckled. Such mica is of no 
commercial value, but better material may be obtained at 
greater depths. 

8 p 6 e%me 7 i No, 18. — “Hmmatite (oxide of Iron), from Muchinga 
Hills/* 

h IJescription: Kmrimtite, ■ 

WeAghi : 2 ounces. 
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Tlu‘’ specimon eoiiwisted of aliriosi j)n.n' fiM-nV oxido. it' Jiuc! a 
d;u'k rod. ooloiir, oiul «*ov(> a iH'ijn’Iil fcmI siiHoik. 

Andh/^i.^. 

lA'iTuiis oxido (FeO) 

Ferric oxide (Fe^O^.j) 

Alumina (Al/).^) 

Mcunganons oxide (MnO). 

Cupric oxide ((3uO) 

■Magnesia (MgO) ... 

Lime (CtaO) 

Silica (Si(X) 

Titanic oxide (TiO^) 

Sulphur (Sj 

Jdiosplioric oxide (IhOr,) . 

Arsenic (AsA)jj) ... 

W<ater ... 

This is a lioematite of good quality, containing only sinall 
quantities of phosphorus and wsulphur. If the deposit of this 
ore is extensive and is favourably situated with rt^gard i;o 
supplies of coal and liinestone, or if the ore can be traiisporti‘d 
cheaply to a smelting centre, it should be a valuable sourc‘.e of 
iron. 

Specwien Ko. 10. — ‘M.Juartz — ordinary. Missalo ILm*!’, Nortli- 
Eas t e ni E I:i od e sia. ’ ’ 

: 4 oum.'os. 

The s|)eciinen was a pitH.’e of irauslqta'ni, luassivt^ (piari-z, 
showing specks of gold. It eontuined 01 ozs. 0 dwis. 8 grains of 
gold ’|)er ton, but no silviT. 

Specmsfh Ko, 20. — '‘^Quartz. (hHlinary Haasare .Nori.h- 

Eastern Ehodesia.” 

Weigid : — 4 ounces. 

The specimen consisted of iransluceni-, massivt^ (piai'b, 
associated with a large amount of ferruginous maii cr. It con- 
tained 4 ozs. 11 dwts. 1F2 grains ol: goblpcr ion, but no silver. 

'Speoimen No. 21. — Biotite Mica from Mucbinga Hills, North* 
Eastern Rhodesia ” 

The specimen consisted of black biotite mica, !1‘8 in* by FO im 
by IT in. in size. ■ In thin films it was translucent, and was 
olive green in colour' by Transmitted light. The cleavage, was 
fairly \vell developed in parallel planes, but on atfeiApting to 
dhtacb thin ' plates ' the mineral broke -into small scales. Such 
mica is of no commercial value, but better specimens m.ay 1)6 
found in other parts of the deposit, especially at greater depths. 


1\U‘ CtMlt. 

p Togo, {her c('|ni valent to 

90*t>o| 


1 *74 
nil 
(>•08 
tr<'i(*e 
nil 
4'()0 
nil 
tra(*e 

0bo5 


per cent. 


nil 

o 


liquivalcait to Phos- 
phorus 0*021 ]3er (unit. 


i 0 
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VE(i.ETA:BL]^ niODlTCTS FIIOM EEITISII 
(JENTEAL AFEICA. 

This collc(^lioii of vogotable products was forwarded to the 
Iniperiul liistitiita from Britisli Central Aifrica by H.M. 
Acting Deputy ConxmiBsiouer and Consul, together with a 
<les(;u‘ipiive report, compiled by the Head of the Scientific 
.Departnient, Zomba, giving an account of the origin and pro- 
duction of the several materials included in the collection. 
The ])rod nets were primarily intended for exhibition in the 
British Ccoitral Africa section of the Colonial collections of 
the Imperial Institute, and in this connection a preliminary 
description, of them has already been given in the Bulletin 
(voh i., 190d, page 9). It was also requested in the accom- 
])anying lettei^s that, where possible, commercial valuations of 
the producta shoiihl be obtained and communicated to the 
utiihorities for the information of the planting and trading 
<*onimuiiity of the Protectorate. Such of the products as 
appeared to be of special interest were therefore chemically 
examined in the laboratories of the Scientific and Technical 
Department of the Imperial Institute, and full information 
having thus been obtained with regard to their composition 
and ])ro])erties, they were submitted to brokers and to tech- 
nical experts for commercial valuation. The results of that 
work are given in detail in the succeeding sections of this report. 

Particular attention may be directed to several of these 
products, which appear to be of special interest. 

Tlie six samples of tea forwarded were of very good 
ijuality ; they eontaiimd from d*08 to 3' 68 per cent, of caffeine, 
whicli' is about equal to that contained in Indian teas. It 
was impossible, unfortunately, to jndgc of the aroma of these 
teas oxvi ug to tlicir having al)sorbe<l the odour of the tobacco 
’ with. wliic'Ii they had been ]>acked. Tliey were valued pit from 
5|d. pm* 11), for dust “ faniiings'' to 7-|d. per lb. for “ orange 
' pekoi^’' It is ’j)robable that teas gi’own in British Central 
Africui would be readily saleable, and in view of the fact that 
tlie consumption of tea is extending rapidly on the European 
continent, the cultivation of this prodiict might well be 
extended in the Protectoirate. In this connection it may be 
mentioned that there is a large demand for green tea ia the 
United States, which is at present almost entirely supplied 
from China and ‘ Japan, although of late a fair quantity of 
Ceylon green tea has also been sold there. It might be worth 
wliile, therefore, for planters in British Central Africa to en- 
deavour to produce a green tea suitable for the American 
: market, I since '.this . would probably, prove more, remunerative 
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tliaii the niaiuifactiire of black Iouh i,o be sold in com petition 
witli the Indian and (Joylon prodiuds. 

Tohuee.o. — The tliree Hauiplos of iiiiiiiaiiiifactiiretl iobaccM) 
were found to bo veiy similar in eoinposition to Aiiim’ieuii 
tobaccos. The tecdiuical experts to whom they were submitted 
stated, however, that their commercial value could only be 
determined on larger trial consignments of from 25 to 50 lb. 
The colour and texture of the leaves were stated to be suitable, 
but their burning qualities appeared to be less satislaetory than 
those of American tobaccos. These reports indicate that w\itli 
a little more care in ])reparatioii, tobacco suitable for the 
English market could be produced in Eritlsh Central Africa. 

Rubber . — Eritish Central African rubber is already well 
known in Great Eritain, but it was thought advisable to 
examine the specimens simt in order that analyst's of typical 
samples of this rubber might be placed on record. The samples 
were valued at 5,?. 2(L to d.s‘. drf. per lb. 

Fibres. — The s])ecimen of the tihre of Furenea giganica was 
found to be of excellent (piality, and to compare favourably with 
samples of this fibre procured from India, Grenada (West 
Indies), and Tictoria (Australia). It wais valued at 2(i/. to 50/. 
per ton. 

The specimen of the fibre of Sausevieria eylindrica was less 
satisfactory owing to faulty preparation; if properly prepared 
its value w^ould be 25/. per ton. A sec-ond sample of this fibi'c 
more carefully prepared should be sent to the Imperial Institute 
for examination. 

BeeswdiV. — I'hree samples of ihis prodiu’t w(vrt^ forwairded, of 
wh!(;h only out' had been elariCual. This sample was Hubmitted 
to brokers, who r(q)orie<l ihai it would ^lu'et with, u ready sale 
here at from fi/. 17.s*. (Ir/., io 7/. per cwt. It a|)pears that hbuiH 
quantities of beeswax are alnmdy exported Irora the 
Ib’oteetorate, and in, view of the siat<nmmi made in 5,i'H(n‘ip- 
tive report accompanying tlu'se vsamples that bees a;re exlremoly 
abundant in Nyasulnnd, some alimupi slnnild be nuulo to develop 
this trade. It may be meutioruMl iluii about 1,000 tons of bees- 
wax are imported annually into Great .Eritaim 

Ginger . — The specimen of this produci arrived in a damp 
condition, and wars therefore not in a saCsfactory state for valua- 
tion. It possessed, however, an excellent aroma and flavour, 
and the brokers to whom it was submitted stated that it would 
probably be wmrth from d2.?. to Ms. per cwt. if expoided in a 
properly prepared state. 

Chemical Examination* 

Tm, 

The six samples of this product wxu’e grown at Mknje and 
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prepared witlioiit lire aid of ^ machinery. TJiifortiiiiatelyj owing 
to the samples having b(‘en packed along with tohaccOj the tru'c 
aroma of tlie tea was masked by that of tobacco. 

The samples were chemically examined in the Scientific and 
Technical Department of the Imperial Institute, and the results 
of that cxamiiiatioii are given in the following table: — 







Tannin 


.Humber, 

Description. 

Moisture. 

Ash. 

Caffeine. 

determined 
bv Kdcr’s 

Soluble 

Extract, 






method. 




Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

1 

f “ O’anpfe... 
f Pekoe” ... 

8-26 

5-03 

3*08 

10-5 

26*5 

4 

7‘84 

5-28 

3-54 

10-4 

25-4 

2 

1 ** Broken... 

8*32 

6-09 

3-35 

9*5 

23*7 

k\ 

f Mixed” ...1 

7*77 

.5*()0 

3'22 

9‘8 

2S'0 

3 

1 Dust ... 

8-68 

,5*20 

3'08 

10*3 

29‘6 

5 

f Bkinnings” 

8*43 

5*17 

3*19 

10-6 

28*8 


Tht'se results show that the samples of tea are of good 
quality. The percentages of ash and soluble extract are, how- 
ever, somewhat lower than those yielded by the best Indian 
and Chinese teas. 


The samples were: submitted to a leading firm of brokers for 
commercial valuation. They reported that the value of the 
teas could only be judged from their appearance since, as* has 
been already stated, their fiavour was masked by that of tobacco. 
The infused leaves were moderately bright, and, in the two 
Broken Mixed ” and the two Orange Pe'koes,” the leaf 
appeared to have been ^fairly well manipulated, and contained a 
small quantity of tips. The following values were assigned to 
tire saimplcs : 


No. 1. 

... Orange Pekoe,’ 

No. 4. 

... ,, 

No. 2. 

... “ Broken mixed’ 

No. 6. 

. » » 5 , 

No. 3. 

... ‘‘ Dust fannings’ 

No. 5. 

... „ 


about Id. per lb. 

.. ,, ,,, 

„ to t)|d. per lb. 
.. ld.toI\(L „ 

„ 5^(1 „ 

. ,, 5-^d. ,, 


Tolacco. 


These samples consisted of two specimens of tobacco leaf, and 
three varieties of manufactured tobacco, the latter being 
described as (a) “ pipe tobacco/' (5) cigarette tobacco," and (<?) 
smoking mixture." 

One of the samples of tobacco leaf (Ho. 3) was grown at 
Mlanje. It consisted of {a) rougher leaves which were in good 
condition, of uniform colour, with a length of 20 inches and a 
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width of 8 incIiOwS, and probaddy suitable for tlio iiiairiifac- 
tiire of pipe tobacco ; and (7>) siuootii tbiii leaves of a tinifoim 
medium brown colour, length 17-19 inches, and width 7~1() 
inches^ suitable for the niaiiufacture of cigars. 

The other sample of tobacco leaf (No. 4) consisted of leaves 
20-24 inches long, 7-10 inches wide, medium brown in colour 
and badly cured, being marked with green patches and white 
spots. 

The following table gives the results of the chemical analysis 
of these samples of tobacco leaf in the Scien title and Technical 
DcpartiiKuit of the Imperial Institute : — 


— 

I'ercentagc 

Tobacce 

(^0 

ripe leaf. 

s calculate<l o 
nuit(,irial. 

No. :i 

(0 , 

leaf. 

n tlio dritd 

Tobacco 

No. 4. 

Moisture (at 100° C) 

10-05 

0-91 

10-11 

Total ash 

1<)’36 ' 

18-49 ' 

19-64 

Pure ash (free from carbon and silica) ... 

18-22 

17-92 

18-02 

Silica... 

0*82 

0-2C 

1-08 

Nicotine (by Kissling’s method) 

4-7 

3-9 

5-9 

t^tarch and sugar 

Nil, 

Nil. 

Nil 

Acidity 

Neutral 

Nciiiial. 

Faintly 

alka-lirur. 


These results eoiTCspond closely with the average figures 
obtained for i\meil(‘an tobaccos, and indicate that, so far as 
chemical composition is c^om^eivned, the tol)aec()H are of good 
^piality. The small proportion of silica in the ash shows tliaf 
the leaves contained little or no sand. 

Baxnplos of those leaf tobaccos, togctlier with tlie results of 
the chemical examination, were Bubniittcd to a hvading firm, 
of toI)acco manufacturer's. They re])orted tliut ilit', commcreial 
values of thci tobaccos could only be determined with any 
approach to accuracy bj?' testing a quantity ()f not less than 
25 to 50 lb. The colour was regarded as fairly vsatisfactory, 
anti the texture of the leaf was stated to resemble that of 
certain American tobaccos, although its burning quality did 
not appear to be so good as that of Kentucky tobaccos. If, 
however, proper methods of cultivation and curing are adopted, 
it is not anticipated that there would "Be much difEcplty in 
finding a market for these tobaccos. In order to develop this 
teide with the United Kingdom, it, wmuld be necessary to ship 
a few" bales of 'the diferent grades so that manufacturers might 
have an opportunity of testing the dilferent '(ptalities. of the 
tdbacco on a coirnnereial scale. 
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Rubier. VegetaMe 

III tlio accoiiriKiiiyiiig report it is stated tlmt tlie exhibit of I'roiiicts 
rubber is one of good ([uaiity, obtained from the vines of the fTom 
indigenoiiH Jjandolphias.” The specimen itself was labelled British 
as follows : “ linbbor as collected and offered for sale by the Central 
natives of British Central Africa.’’ Africa. 

The sample \veighed about 4 lb., and consisted of small 
liemispherical pieces, ranging up to 1|- inches in diameter, 
which were eviilently balls of rubber cut in two to facilitate 
drying. The balls had been formed by winding narrow strips 
•of rubber on a central mass. The external colour varied from 
light to dark reddish-browui, the Hat surface usually presenting 
a mottled appearance, and some of the pieces showed a white 
moist centre when cut open. The rubber appeared to be of 
good quality ; it was free from stickiness and exhibited good 
elasticity and tenacity. A small quantity of extraneous 
vegetable matter, chiefly pieces of bark, was present. 

As some of the pieces were considerably darker than others, 
two separate samples wei'e selected for analysis: — 

A. Light coloured pieces. 

B. Dark coloured pieces. 

These gave the following results on analysis: — 



Sample as received. 

Calculated for dry 
material. 


A. 

Light. 

B. 

Bark. 

A. 

Light. 

B. 

Bark. 

MoiBtui'c 

Per cent. 
1*5 

Per cen t. 
1*3 

Per cent. 

Per cent. 

CacHitcliouc 

87*5 

89*7 

88*8 ' 

91*0 

Bemn 

4*7 

4*8 

4*8 

4*8 

Diri ... ■. 

6*3 

4*2 

G'4 

4*2 

AbIi inclwlcd in dirt ... 

0*6 

0*8 

0*6 

0*8 


Tlieso results show that the light and dark coloured pieces 
are practically identical in composition and are of good, quality, 
the percentage of resin being low. , . , • ' . ' 

Samples of the rubber , hare been submitted for commercial 
valuation to broker.^ who were informed of the results of the 
chemical examination. They describe the rubber as good, clean 
ball, and value it at 3s. 2d. to 3s. 3d. per IB. on the London 
market. 

This rubber from British Central Africa is already well 
known in commerce, but it was thought that it would be in- 
teresting to submit the sample to chemical examination, so that 
its composition might be recorded for future reference. ; ; 
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Fibees. 

Furcnva gigantca. 

Furcrcea giganteay tlie plant from wliieb. Mauritius lieiiip is 
derived, is stated in tlie accompanying; descriptive report to 
Ixave been introduced into British Central Africa and found to 
grow well there. 

This sample of the fibre was supplied by the Scientihc 
Bepartinent at Zomba. It was clean, fairly white in colour, 
and had a staple about 40 inches in length. 

The results of its chemical examination in the Scientific and 
Technical Department of the Imperial Institute are uiven in 
the following table, and are there compared with those obtained 
with specimens of the fibre of Furcram, gigantea received from 
Southern India, Grenada, and Victoria. 



B. C. A. 
sample. 

S. Indian 
sample. 

Grenada 

sample. 

Victoria 

sample. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Moisture 

8*7 

9-8 

1()’2 

11'6 

Ash 

1-1 

— 

2*4 

2*3 

Loss on (<a) hydrolysis 

100 

12*4 

14‘9 

13*0 

„ Q)) hydrolysis 

14*5 

14-6 

22*0 

2B‘5 

„ acid purification 

1-7 

1*7 

3-8 

6‘G 

„ mercerisation 

8*7 

11-4 

16-0 

lG-2 

Gain on nitration 

88-1 

40-7 

34‘0 

34*0 

Cellulose 

75-8 

77*7 

77-8 

72-2 

Length of ultimate fibre in mm... 

2—5 

(average 

3T>) 

2—5 


1-3 


It is evident from thcvse results that this sample of fibre is of 
excellent quality. In its chemical behaviour and comi'axsition 
it closely resembles the Bpecimen from Southern India, wliilst 
it is distinctly superior to those from Grenada and Victoria. 
It is less susceptible to the action of alkali than any of th(^ 
other samples as shown by the smaller losses austained on 
mercerisation and hydrolysis, and it is therefore in a more uaeful 
and durable condition. 

Eepresentative specimens of this fibre have been submitted 
to brokers for commercial valuation. They report that the fibre 
is clean, of fair strength and colour, but rather short, and is 
worth from 2CZ. to 80Z. per ton. 

Sansevieria cylindrica. 

This plant is said to occur in all parts of the Shire Highkiids, 
but most abundantly at Mlanje, where it grows vigorously. 

This sample of the fibre was supplied by Mr, IL Brown, of 
Mlanje. It was of a pale yellowish colour and fairly clean, but 
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was ratlier coarser tliaii tlie Eurcroea filbro and not so strong. ^ ^ 
Its _ staple liad an average length, of 5 ft. 3 in. Pxoduets 

III tile following table tlie results of its chemical examination 
in the Scientific and Technical Department of the Imperial B^ritish 
Institute are compared with those of the fibres of other species of Central 
Sansevieria, which have also been examined in this Africa, 
Department : — 



Samerieria 
cyUmlnea. 
from B. C. A. 

Smimneria 
zoylanica, 
from. Assam. 

Sansevlerico 

zeylawka. 

from 

Grenada. 

Sa7isevieri(i 
guinednsis. 
from Sierra 
Leone. 



Per cent. 

Per cent. 

Per cent. 

Per cent. 

Moisture 

11-4 

9*4 

95 

10*6 

Ash 


0*7 

1*4 

0*4 

Loss on Qi) hydrolysis 

18*8 

11*8 

11*9 

8*9 


27*7 

14*9 

17*2 

13*9 

„ acid purification ... 

2*76 

1*4 

0-8 

1-8 

„ monierisation 

?•<) 

11*6 

14 5 

8*6 

Gain on nitration 

35*7 

33*5 

28 6 

29*6 

Cellulose 

79*1 

75*6 

72*7 

78*0 

T.)exigth of ultimate fibre 

3—6*5 

1*6— 3*5 

1—5 

1*5-5 

in mm. 

(average 4*7) 





These figures show that in certain points, viz., percentage of 
cellulose and length of ultimate fibre, this sample of the fibre of 
Samew,ria cyli7id'm^ is superior to those of the other species 
examined. It is, however, more readily attacked by alkaline 
hydrolysis and ivS, therefore, likely td be less durable. 

Tli(‘ brokers rejiort that the sample has not been well prepared 
and is of uneven strength, but that, if properly prepared, its 
average market value would be about 25/. per ton. A second 
sumpde of Ibis flbias more carefully |)rcpared, should be sent to 
the Imperial Iiisiiiiiie for examination and valuation, 

Beesuw. 

Three speeimens of l>e(\swax were forwarded, two of which 
ropresenJ tlu^ product as offered for sale; by the natives, whilst 
the bikini is a clarified sample. It is stated that bees are 
extremely abundant in Nyasaland, and beeswax already figures 
among the exports, but tliat much larger quantities could be 
readily produced. 

The clarified sample was selected for commercial valuation. 
It was in the form of thin circular cakes, about 6 in. in diameter, 
and from a quarter to three-eighths of an inch in thickness, 
and was quite free, from visible impuritieB. , The broker's report 
that they consider it to be a genuine' specimen of purified bees- 
wax, and that consignments of similar quality would meet with 
a ready sale in the London market at 'prices from 6/. 17^. 6d. 
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Vegetable 7/;^ Tliey roeoiumeird tliat tlio wax slioiilcl bo 

Products sliipped in blocks of tJO to 100 lb. caeli, cased in as 

from - g'uali packages are preferrc'd by buyer's in 'this country. 

Britisli It is evitlent from tbis report that clarified beeswax from 

Central Britisli Central Africa wdll fetch good prices in the London 

Africa* marked and there [s no reason wvhy the exports of this prodnet 

should not be largely increased. 

Ginger, 

It is stated in the report that small quantities of ginger are 
met with at several estates in Britisli Central Africa, but that 
no attempt lias yet been made to grow' it upon a conunercial 
scale. (linger could be easily cultivated in the country, liow^- 
ever, and as its preparation for the market involves littk^ trouble 
it was ihouglit that a price of dO.s*. to b().^\ per c.wd. w’oiild be 
sufficient to induce planters to take the matter up. 

The specimen of ginger submitted did not arrive in a very 
suitable condition for commercial valuation. It wms Very moist 
and soft, and probably had not been dried sufficiently l>t‘fore 
packing. It possessed a very good aroma, howawer. The best 
pieces were selected and w’ere submitted to brokers, who were 
asked to indicate as far as possible the probable value of the 
ginger if in good condition. They report that ginger must be 
quite dry in order to be saleable in the. London market, and 
think that the value of the sample, if properly dried, w’ould bo 
about ‘12, S’, or d3.s. ])er cw't. 

Ill view'* of this repiu’t it is desirable tluit a larger sampl'd 
should be collpcted and birwarded for further (examination and 
valuation. Care should be taken to thorougldy dry the sample 
lvefoT(>. despatch. It w'ould then possible to (kdierinine tlw^ 
precise vaiuo of the product. 

Gum. 

This ronterial is stated in the accompanying deseriptivo 
rerport to bo collected by the natives from several di Horen t ircus 
which have so far not been identifi(Hb 

The sampler consisted of almut 1 lb. of Hmal] fragtm‘ni,H o:f 
translucent gum, varying in colour from light yellow" to e^Icop 
brown. It had a slight odour of acedic acid, but poss(*sse(l no 
peculiar taste. 

On analysis the following results were obtained : — 

Ber cicnt. 

Amount soluble in water 82*8 

Moisture ... ... ... ... ... ... ,I5*() 

Ash (magnesium and calcium carbonate with a 

trace of ferric oxide) 2*57 

The portion of the gum insoluble in w^ater swelled up into a 
translucent jelly ,in contact with this li(iiiid. 
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Tills gxiiii .resoBilbles tliose obtained from the Indian tree Vegetable 
iJocfilospermimi Gossypium and the Australian plant Stermlia Products 
(leerifolia in being onty partiall}^ soluble in water and in 
slowly evolving acetic acid when exposed to the air. A niiiiiber 
of gums of this type are at present being investigated in the 
Scientific and Technical Department of the Imperial Institute, , 
with a view to the discovery of a commercial method of utilising 
them. 

Insoluble gums of this class have at present no commercial, 
value unless they can be obtained, like the well-known insoluble 
tragacanth gum, almost free from colour. 

Cotton. 

Two samples of cotton were received for exaiiiiiiation. 

One of these samples (No. 11) was supplied by the British Cen- 
tral Africa Scientific Department, and is said to have been grown 
in the vicinity of Zoniba. It was somewhat harsh, of a yellowish 
colour, with occasional hnif-coloiired stains, contained frag- 
ments of broken seeds together with a few whole seeds, and had 
a staple 24 to 32 mm. in length. 

The other sample consisted of wiki cotton from North- 
Eastern Ehodesia, and was supplied hy the British South 
Africa Company. It -was fairly silky, had a staple of 23~ 

33 mm., and had not been ginned. Its colour was uneven and 
varied from white to yellowish, with occasional bufi-coloured 
stains. 

Both samples have been submitted to brokers for commercial 
valuation. 

With regard to the specimen from British Central Africa, it 
is reported that the cotton is perished wherever the reddish 
stains occur, and that the staple, although of fair length, is 
irregular and coarse. Its value is given at about bd, per lb. 
on the •spot. 

The s])ecimen of wild emotion from North-Eastern Rhodesia is 
also said to be perished where stained. It is probably worth 
about 4 1 lb. on the spot. 

The brokers add that the above valuations are based on the 
assgimption that the seeds would he removed and the cotton- 
properly cleaned. They state that the seed itself, freed from 
the cottop, would probably be worth about 4?. 5s. per ton. . • 
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HEMP AND COTTON EllOM SOUTH AUSTEALIA. 

Those siunplos, coiiBlsting o,f vSisal. hemp, l) 0 \vstriii|]^ lie, nip, 
Maxiritixis hemp iviid cotton were forwarded by the Soiitli 
Axistralia. Chamber of Maniifacttiros (Incorporated) to the 
Commercial Intellig-enee Branch of the Board of Trade, and 
xx^'ere transmitted to the Imperial Iiistitxite for examination and 
valxiatioii- 

Thc samples .have been examined in the Scientific and 
Technical Department of the Imperial Institute, and liax^e also 
been submitted to leading firms of brokers for commercial 
valuation. The samples of hemp were too small to admit of a 
complete chemical examination being carried oxit. 

Sisal Ilern/p {^Acjave rigida yxxy. sisalana). 

This sample consisted ot white, strong fibre with a staple of 
average length, 40 inches. On chemical examination it 
furnished the following resxilts : — Moistxire, 8*8 per cent.; ash, 
0*7 per cent. ; ceriiilo.se, 79-1 per cent. A comparison of these 
resxilts with those yielded by specimens of Sisal hemp cxiltivated 
in other Colonies and already examined in the Scientific and 
Technical Depaidment, is given in the following table : — 



Moisture 

Asli 

OelluloKO 

Source. 

})er cent. 

per cent. 

per cent. 

South Axistralia 

... 8-8 

... 0-7 

79*1 

Bahamas 

... 12-8 

... 4-4 

... 75-9 

Trinidad 

... ll-G 

10 

... 77-2 

Nexv South Wales 

9-8 

l-O 

77'7 

India (Sahar^npur) 

... 91 

0-8 

... 82'4 

roni ih(‘se figures it i 

is st'CM (lin(. 

ili(‘ ])i'(^s(^ui 

H[)ot'imc>ii fur- 


nishcd a low propoiiion of Uvsb and a high proportion of ccdlu-- 
loBc; it is, ihmnforc, of good (|naliiy and likely to be dxirable. 

The brokers reported that tln^ tibix^ was of good hnjgtk and 
colour, fairly strong, and worth from nr>L to d<S/. pc^r ion on 
the London marked:. 

Bou)string Hemp [Sansevleria zeylanica). 

This s])ecinum was clean, of gtxxd colour, and ha,d an av(‘riige 
length of tiS inches. It yielded the following resxxltB on cl:iemi#al 
analysis Moivsturo, 8*1 per cent. ; ash, ()'4’' per ceixt, ; cMlxilose, 
80'9 per cent. In ihc*. following table tlicse resxilts are compared 
with those furnished hy specimens of tliivS fibre grown in oilier 
Colonies xxdiich have been examiiual at the Imperial Institute : — 


Source. 

Moini i x 

A.sli 

fell u lose 

per cent. 

per cent. 

per cent. 

South Australia 

... 8-1 

... 0-4 ... 

80-9 

Assam 

... 9-4 

... 0-7 ... 

754i 

Grenada 

... 9-5 

... 1-4 ... 

72-7 

Straits Settlements 

... 99 

... 0-7 ... 

75*9 
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Tliose luinibors sliow lliat the present sample yields a very 
low percentage of ash, and contains an xinusually large propor- 
tion of cellnlose, and on these grounds is to be regarded as of 
good (fuality. 

The brokers reported that it was a soft, fine fibre, but somewhat 
deficient in strengih, and of the value of 3!!?. to 35Z. per ton. 

Mmiritius Hemf {Furcrcea gigantea). 

This sample was of fair colour, but had not been so carefully 
prepared as tlie^ two preceding samples; its staple was about 
5 ft. in length. The results obtained on chemical examination 
were as follows: — Moisture, 8-5 per cent.; ash, 1*4 per cent.; 
cellulose, 74*5 per cent. In the following table these figures 
are compared with those yielded by specimens of Mauritius 
hemp from other countries which have been examined in the 
Scientific and Technical Department of the Imperial Institute. 


Source. 

Moisture. 

Per cf’ut. 

Ash. 

Per cent. 

Cellulose. 
Per cent. 

South Australia 

8-5 ... 

1-4 ... 

74-5 

Southern India 

9-9 ... 

— 

77-7 

Grenada 

10-2 ... 

2-4 ... 

77-8 

Victoria 

11-G ... 

2-3 ... 

72-2 

British Central Africa. . . 

8-7 ... 

1-1 ... 

75-8 


In this case the cellulose is somewhat below the average,, 
and, on this account, the fibre is probably of a less durable' 
character. The brokers reported that the fibre is very long, 
bnt of poor colour, roughly prepared and weak. Its value 
on the London market is from 28?. to 30?. per ton. 

Cotton {Gassy 'pium harbadense). 

It is stated that this specimen is probably of the Sea 
Island’’ variety, but that its quality is inferior since the plants 
from which it was gathered were several years old and their 
cultivation had been neglected. The sample was clean and 
white, and the length of staple 1*2 to 1*5 inches. 

The brokers reported that the cotton was silky, but irregular, 
and ihat it was inferior to American Sea Island ” cotton. 
It was regarded as worth about 7|d. per lb. at the present 
time. 


Hemp 
and Cotton 
from South 
Australia. 
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COTTONS E'EOM ]N"OETH-EASTEEN EHODESIA. 

Tliese samples of cotton, grown near Mirongo Station, in the 
Senga country, were received hv the British South Africa Com- 
pany from the Administrator of North-Eastern Ehodesia, and 
were transmitted to the Imperial Institute for examination and 
commercial valuation. 

They have been examined in the Scientific and Technical 
Department of the Imperial Institute, and have given the 
following results : — 

No. 1. Labelled, Miron goSenga, June, 1903.^^ — This sample 
was of creamy colour with a faint reddish tinge, the staple 
was soft, silky, and of good length (1*2 — 1*4 inches). The 
cotton was valued bv brokers at Tfd. to 8d. per lb. (February, 
1904). 

No. 2. Labelled^ ‘‘ Katumhi-Senga, June, 1903/’— This cotton 
was of good creamy colour, but the staple, though of fair length 
(1*3-1 *5 inches), was weak and irregular. This sample was 
valued, at Tfd. to 7|d. per lb. (Febimaiy, 1904). 

No. 3. Labelled, Mirongo-Egyptian, June, 1903d’ — ^This 
specimen was silky, soft to the touch, and of a pale I'eddish- 
hrown colour. It was not so strong as this cotton grown in 
Egypt, the staple was rather irregular, and its length was 
1 ‘3-1*5 inches. The sample was valued at 84d. per lb. 
(February, 1904). 

No. 4. Jjabelled KatmnbLEgyptian, June, 1903.” — This 
cotton resembled No. 3, but was rather paler in colour; the 
staple was neppy,” less silky than that of No. 3, and had a 
length of 1*3-1*5 inches. It was valued at 8|d. per lb. 
(February, 1904). 

These results indicate that these cottons are of good quality, 
and that their cultivation in North-Eastern Ehodesia is likely 
to prove successful. 
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A SUPPOSED IvAUm RESIN FROM QUEENSLAND. 

This sample of resin was forwarded to tlie Imperial Institute 
by tile Agent-General for Queensland with the request that its 
commercial value might be ascertained. In the letter accom- 
panying the sample it was stated that the material was 

thought to be a species of Kauri/^ and that it was obtainable 
ill fair quantities in Queensland. The resin has been examined 
in the Scientific and Technical Department of the Imperial 
Institute and has given the following results : — - 

The sample consisted of a single rounded block, weighing 
about three pounds, composed of a bright yellow transparent 
resin, with a number of dark streaks and opaque patches scat- 
tered throughout its mass. The'» material had a pleasant, 
aromatic odour, especially when freshly broken. It was almost 
completely soluble in alcohol and ether, slightly soluble in 
benzene, and very slightly so in chloroform. 

The specific gravity of the resin was 1*0543, it furnished on 
ignition 0*13 per cent, of ash, and its acid number was 136*6. 

These results indicated that the material was quite different 
from New Zealand Kauri resin, since the latter is only partially 
soluble in alcohol and ether, and in general has an acid number 
in the neighbourhood of 101. 

No information regarding the botanical origin of the Queens- 
land product was forwarded with the sample, but the similarity 
in the chemical properties of this material to those of the resin 
known commercially as Australian sandarac indicated that 
these two products might have a common origin. Australian 
sandarac occurs in commerce in the form of small light yellow 
tears, and is obtained from various species of Callitrisj the most 
important of these being Callitris calcarata and Callitris 
verriiGosa. 

This similarity of the Queensland resin to Australian 
sandarac is shown by the following comparative statement of 
the principal constants of the two resins: — 


r 

Speciiic 
gravity. ■ 

Acid 

Number. 

Solubility. 

Queensland resin ... 

Australian sandarac 

1*0543 

1*060 

136*6 

136*3 

Soluble in alcohol and ether 

» >5 JJ 


The chemistry of the resin of Callitris verrucosa was made the 
subject of a special investigation in the Scientific and Technical 
Department of the Imperial Institute in 1901, the results of 
wKich were published in the “ J ournal of the Chemical Society,” 
1901, p. 1,144, and this work has now been repeated on the 
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A supposed Qiieenslaiid resin. Tlie quantity of tlie latter sent for examina- 
KauriEesin tion was too small to permit of an exliaustive investigation of 
from its constituents, but conclusive evidence lias been obtained that, 

Queensland, resin of Callitris verrucosa, it consists essentially of 

pimaric and callitrolic acids. It may,, therefore, be assumed 
provisionally that the Queensland resin is derived from a species 
of Callitris, and that it may be regarded as a sandarac. 

C ommercial valuation. 

Sandarac resin is principally employed in the manufacture 
of varnishes. For this purpose African sandarac obtained from 
Callitris quadrivalvis is regarded as the best of the commercial 
varieties, and is worth from 60s. to 70s. per cwt. Australian 
sandarac, which is* stated to be principally obtained from New 
South Wales, occasionally appears on the English market, and 
recently, owing to a scarcity of the African product, has been 
in slight demand at about 355. per cwt. 

The African and Australian sandaracs so far met with in 
commerce occur in characteristic, elongated, light yellow 
tears ’’ quite different in appearance from the large block 
form in which the Queensland resin was sent. The latter, . 
owing to its unusual form, would probably not be saleable at 
quite so high a price as the ordinary '' tear form of Australian 
sandarac, and at first it is unlikely that more than 255. to 30s. 
per cwt. could be obtained for it. 

It may be pointed out that there is practically no difference 
in composition between the Australian and African sandarac 
resins, and that the lower prices obtained for the former are to 
be ascribed principally to the irregularity and deficiency of the 
supply from Australia and the consequent want of knowledge 
of this product among manufacturers using sandarac in this 
country. 


PODS OP C^BSALPmiA CORIARIA DIYI-DITh^’) 
FROM INDIA, 

This sample of the pods of Ccesalpinia coriaria, known com- 
mercially as divi-divi,’’ and 'employed as a tanning material, 
was received at the Imperial Institute from the Ofiiciating 
Eeporier on Economic Products to the Government of India, 
and has been examined in the Scientific and Technical Depart- 
ment of the Imperial Institute as a part of the general investiga- 
tion of Indian tanning materials now being carried out. 

Two samples, Nos. 8026 and 8028,^ of Indian divi-divi 
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liave already been examined in tliis Department, and tbe results Pods of - 
of tliat exaniiiiatioii are publisbed in tlie volume of Teclinical C^salpinia 
Eeports and Scientific Papers (p. 191) recently issued by tbe coriaria 
Imperial Institute. (“DM- 

Chemical Examination. Divi”) 

TEe present sample, No. 18,545, weighed about one pound, from India, 
and consisted principally of husks with a few small unbroken 
fruits containing one or two minute black seeds. The husks 
were brown in colour ; they were from one to two inches in 
length, and were usually curled into broken irregular flattened 
spirals. The sample presented on the whole the appearance 
characteristic of the divi-divi of commerce. 

The material was chemically examined in the usual inaniier 
and gave the, results shown in the following table, which also 
contains for convenience of comparison the results obtained in 
the vScientific and Technical Department with the two samples 
of Indian divi.-divi^^ previously examined, and with a speci- 
men of this tanning material received from Queensland in 1898. 

” foch. 




Indian samples. 


Queensland 

r~ 

— 

A 


sample. 

No. 18,54-5. No. 8,026. 

No 8,02S. 


Tannin (calculated on the 





material dried at 105° 0. 

45-4. 

... 19-7 ... 

32-8 . 

.. 51-4 

Total soluble matter 

68-5 

... 65-9 ... 

46-0 . 

.. 68-3 

Moisture. , . 

13-3 

... 12-8 ... 

13'1 . 

.. 15-9 

Asb^ 

2-6 

... 31 ... 

3-3 . 

.. 2-2 


^ Prlncipalhj eahniim car'bonate with a little fer 


He oxii^e and silled. 


It will be seen that the present sample of “ divi-divi ’’ is of 
much iK'tter quality than either the previous India samples, 
contain ing\ as it does, more tannic acid and more matter soluhle 
in water. 

It may be added that the aqueous extract obtained fi’oiii the 
pods was of a pale brown colour, and would probably furnish a 
leather of a satisfactory light colour, hut the sample sxipplieci 
was insufficient to permit of the investigation of this point. 

, The divi-divi of commerce is principally obtained from 
vSouth America, and contains on the average from 40 to 45 per 
cent, of tannin. The commercial value of such material at 
present is from 8?. IOj. to 111. per ton, and it is probable that 
Indian divi-divi of the same quality as the present sample 
would sell readily at this price. 


B 
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EIJBBEH, FROM AMATONGALANU, KATAL. 

Tills sample of rubber was forwarded to tKe Imperial Institute 
for exa mill at ion in tlie Scientific and Tecbiiical Departnieiit. 

Tlie rubber was labelled rubber^ sample No. II.;, 

A. and M. oSo9/1903/’ and bad been obtained from Mapiita, 
Aiiiatongaland. In a minute by the Conservator of Forests, a 
cop}^ of wliicli was supplied, it is stated tbat tbe rubber is be- 
liered. to be tbe jiroduct of a Ficus, tbe species of wbicb bas not 
yet been determined. Tbe plant, however, is said to be identical 
witb tbe tree referred to by tbe Amatongaland Rubber Com- 
mission under tbe native name Mfubu.'’’ Tbe Commissioners 
reported tbat tbis tree is only found in tbe heavily timbered 
swamps along tbe coast, principally around Kosi Bay, and they 
were of opinion tbat it would probably prove to be a most valu- 
able rubber tree. 

It is desirable, therefore, tbat steps should be taken to deter- 
mine tbe botanical identity of this tree, wbicb is known by tbe 
two names, Mj)ai and Mfubu.'’^ 

It is pointed out by tbe Conservator tbat tbis Ficus is not 
tbe only rubber tree in Amatongaland, as Landolpbias and 
other rubber-yielding plants occur there. Tbe Scientific and 
Technical Department of tbe Imperial Institute bas already 
esiamined and reported bn two samples of rubber from tbe 
Maputa district, but no information was supplied regarding 
tbe botanical origin of these specimens, nor wrere they described 
by vernacular names. They were quite different in character,, 
however, to tbe present specimen, 

Tbe sample of Mpai ” rubber submitted for examination con- 
sisted of a fiat, elongated cake wbicb weighed about 36 grains. 
It was ligbt-brown externally, but tbe fresbly-cut surface was 
less coloured and showed a pinkish tinge. The material could 
be easily indented witb tbe finger nail, and exhibited very little 
elasticity but considerable tenacity; it bad a somewhat nkrous 
structure, resembling tbat of gutta pereba. When placed in 
warm water it softened a little without becoming sticky, and 
could then be readily drawn out to a considerable length, but 
tbe elasticity was only very slight. 

The physical properties of tbe material seem to be inter- 
mediate between those of true rubber and gutta pereba, a com- 
mon feature of tbe products yielded by species of Ficus, but 
in composition, as shown by tbe analysis recorded below, it 
is much more closely related to rubber. 
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Tiie clieniical exaiiiiiiutioii furnished the following results : — 



Sample as 
received. 

Calculated for 
dry material. 

Moisture 

Per cent. 

... 28-4 

Per cent, 

Eesiii ... 

... 49-9 

!!! 69-6 

Caoutchouc 

... 19-6 

27-4 

Dirt ... 

2-1 

3-0 

Ash included in dirt ... 

0-79 

1-10 


The material^ therefore^ consists principally of resinous sub- 
stances, which form 69*6 per cent, of the dry material, whilst 
only 27*4 per cent, of true caoutchouc is present. The isolated 
caoutchouc was not very strong, but was quite free from 
stickiness. 

The sample was submitted for commercial valuation to 
brokers, who were informed of its chemical composition. They 
report that the material would be suitable for certain technical 
purposes, and that sales could probably be efiected at about 
or ll^f. per lb. 


EUBBEE OF LANDOLPHIA EIRKII FEOM AMATON- 
GALAND, NATAL. 

Two samples of rubber prepared in Amatongaland from the 
^‘Ibungii’’ vine, Landolphia KirhU^ were forwarded to the 
Imperial^ Institute, and a report upon their composition and 
commercial value was requested. It was stated that this rubber 
is being collected in some quantity at the present time. 

The specimens received for examination consisted of two 
half-balls of rubber which were identical in appearance and 
general characters. They bore no distinguishing marks, and 
were consequently denoted A and B to facilitate reference. 
The balls were light pinkish-brown externally, but were deep 
reddish-brown within. The rubber was quite dry, and only 
contained a small amount of foreign vegetable matter; it was 
not sticky, and exhibited very good elasticity and tenacity. 

b2 


Enbbei 

from 

Amatonga- 
land, 'Hatal 
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Tbe dieinical examination in tlie Scientific and Tecliiiical 
Department of tlie Imperial Institute fiirnislied tlie following 
results : — 



Sample A. 

Sample B. 


As 

received. 

Calculated for 
dry material. 

As 

received. 

Calculated for 
dry material. 

Moisture 

Per cent. 
7' 7 

Per cent, 

Per cent. 
9*1 

Per cent. 

Caoutchouc 

80*1 

8G-8 

iryi 

83‘3 

Eesin 

6*9 

7 *.5 

10 -.-i 

]1*3 

Dirt 

5 *.5 

Tj * i 

4*9 

r>A 

Ash included in dirt 

0-31 

\ 033 

I 

0-37 

OAO 


Tliese analyses show tJiat so far as eKemical composition is 
concerned tlie rubbers are of good quality, especially sample A, 
wbicb contains a Tery much, lower percentage of resin than B. 
Tills variation in tlie amount of resin was the only difference 
which could be defected between the two samples. Both had 
evidently been carefully prepared, and their physical characters 
were exceedingly good. In composition they compare very 
favourably with other samples of rubber derived from LandoU 
•phia Kirhi which have recently been examined at the Imperial 
Institute. 

The rubbers were submitted for valuation to brokers who 
report that consignments represented by these specimens would 
command a very ready sale, and would probably realise as much 
as 4^. per lb. in the London market at the present time, when 
fine Para rubber is quoted at 4^. %d. per lb. 
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GEMEEAL NOriCES EESPEGTING- ECONOMIC PRODUCTS AWB 
THEIR Bi!.YELOPMEHT. 

THE PRINCIPAL PETROLEUM RESOURCES OP THE 
BRITISH EMPIRE.^ 

Part II. IHDIA. 

Tlie 'existence of mineral oil at various points in extra- 
peninsular India and tlie immediately adjoining* areas was well 
establisked for many years before serious efforts were made to 
work tlie deposits on a large scale and according to European 
methods. It must be remembered, however, that the oil-fields 
of Upper Burma, which are by far the most important, w-ere 
not included in the political limits of India till the annexation 
of the country in 1886. 

Until comparatively recently there was only a very limited 
demand for petroleum in India since vegetable oils were almost 
universally used for illuminating p)urposes. The last thiidy 
years have, however, witnessed a remarkable growth in the con- 
sumption of this, commodity, and both imports and production 
have increased rapidly. 

In the financial year 1875-18TG (terminating on the 31st of 
March), which is the first for which impoiff statistics are avail- 
able, the imports amounted only to 621,580 gallons^ and the 
entire, produce of India and Upper Burma cannot have much 
exceeded two million gallons, some of which was exported. In 
1884-5 the imports from over sea had risen to 27,306,999 
gallons, the local production for the same year exceeding two 
million gallons. « 

The imports of oil into India were at first princij)ally of 
American origin, but in recent years Russian petroleum has 
been imported in increasing quantities. 

Since 1890 the amount of crude mineral oil produced in the 
different provinces of India has been r>ublished in the Statis- 
tics of Mineral Prodnctioii in India. The figures for the 
period 1897-4902 are given in the accompanying table : — 


ProdiLciion of Mineral Oil in India, 1897-1902. 


ProdiictioD 

in 

1897. 

1898. 

1899. 

1900. 

, 

1901. 

1903. 

Bnmia 

Assam 

Punjab 

:i8,875,530 

1 232,077 

i 2,041 

18,424,403 

547,965 

1,610 

32,309,53! 

623,372 

1,104 

36,974,288 

753,049 

1,«74 

49,441,7.94 

€31,571 

1,812 

>4,848,980 
1,756,759 
; 1,449 

Total ... 

19,099,648 

18,973,878 

32,934,007 

37,729,211 

50,075,177 

56,607,688 


* PAET L of tJiu artiole, dealing with the petroleum resources of Canada 
appeared in the Imperial Institute Bulletin, Vol. I., 1903,^. 183. 
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The annual jDroductioH in India lia^ therefore increased from 
less than nineteen million gallons in 1897 to over fifty niillion 
gallons ill 1902, hut nearly two-thircls of the total amount of 
petroleum consumed in the coiintiy is still supplied from abroath 
The amount contributed by Burma is. far in excess of the pro- 
duce of the rest of India, though the output of As’sani is 
beginning to assume importance. 

Uppeh Burma. 


J7early the whole of the Indian supply of mineral oil has 
been and still is obtained from an area of about 850 acres lying 
a mile and a half to the east of Yenangyouiig, on the River 
Irrawadi, The country forms a plateau rising to about 260 ft. 
above the level of low water in the river and intersected by 
ravines which are sometimes as much as a hundred feet in 
depth. The strata are probably of Miocene age. They form 
an anticlinal whose axis runs north 30^ west, and south 30'^ 
east, sloping gently down in each direction so that the struc- 
ture of the country is that of an elongated dome. The surface 
is formed by sandy beds known as the Yenangyoung series, 
having a thickness of fifty or a hundred feet and containing no 
oil. Below them is an alternation of clays and sands the total 
thickness of which is unknown ; it is from these interstratifled 
sands that the oil is obtained, most of it at a depth of from 200 
to 350 ft. 

There were two areas worked by the Burmese, that to the 
south near the village of Berne is already approaching ex- 
haustion ; the other, close to Twingong, is still yielding well. 
The intervening ground was believed by the native workers to 
he barren, but many of the wells which have been drilled hear 
Khodanng have proved to he highly productive. 

Wells were first drilled by modern methods in 1887, soon 
after the annexation. Those which were successful yielded from 
a hundred to a thousand gallons a day ; none of them flowed 
at the surface. 

The oils from the Yenangyoung field are of a dark greenish 
colour when examined by reflected light and are almost opaque 
to transmitted light. The character of the oil varies greatly 
from well to well, the specific gravity ranging from 0*860 to 
0-956. - ■ ■■ - - , . . , 

There are two principal vaineties, one with high specific 
gravity and viscosity, and a melting point of about 80® E., hut 
containing scarcely any solid hydrocarbons, while the other has 
a comparatively low specific gravity and contains a large pro- 
portion of solid paraffin., 

Mineral oil is also found at Yenangyat, eight miles south of 
Pagan and fifty-four miles north-north-west of Yenangyoung 
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oil tlie opposite side of tlie Irrawadi, where there is a similar but The 
sharper synclinal. The wells worked by the Burmese in this field Principal 
are shallow and yield little oil. After the annexation wells were Petroleum 
drilled in this field also, and in one case a yield of 175 gallons Resonxces 
a day was obtained. In 1898 there were 17 wells in this field, 

A considerable aniount of gas is met with. Some of the wells 
flowed at the surface when oil was first struck, and in two cases 
they continued to do so. The oil has a specific gravity of about ^ 

0*823, and contains a considerable amount both of the solid and 
of the more volatile liquid hydrocarbons. 

Oil also occurs at lliiibu, about 18 miles below Tenangyoung, 
where there are mud volcanoes. Other localities in Upper 
Burma are the Taw country west of Pagan, the Chinclwin 
Valley north of the same place, and Indwin, some 50 miles 
inland from this. 

Though used occasionally for illuminating purposes, the oil 
obtained in Upper Burma wans in former times mainly employed 
for preserving wood. Sometimes it was taken as a medicine, 
or was applied externally for skin diseases. 

It is difficult to obtain satisfactory statistics of the output of 
Upper Burma previous to the annexation. The estimates of 
travellers wffio visited the Yenangyoung field from time to time 
are very conflicting, varying from about 573,000 gallons (2,300 
tons) per annum, to 23,000,000 (93,000 tons). It is improbable 
that the total produce of Upper Burma ever reached 3,000,000 
gallons. 

Even before the annexation a considerable amount of oil was 
sent downi the river to liangoon. Mnch of this was shipped 
to Europe, where it was known as Ban goon oil, and was 
employed for hibi’i cation and the manufacture of paraffin 
caiulleSi At the same time solid paraffin, which had been 
formed naturally from the evaporation of the more volatile con- 
stituents, was exported in the form of candles and ornaments. 

The oil was formerly used in India and expoided to Europe in 
its crude state, but in 1870 a refinery was erected at Eangoon. 

Owing, however, to political difficulties, the raw material could 
not be obtained from Upper Burma in sufficient quantities to 
make the enterprise a success. 

In 1878-9 only about 526,000 gallons were imported. In 
1885-6 the amount had risen to- 1,537,000 gallons, and in 1888-9 
to 2,521,000 gallons. This was the last year in which returns 
were made of the trade between Upper and Lower Burma. 

Shortly after the annexation the Burma Oil Company was 
formed and erected a factory at Rangoon, where oil from Upper 
Burma is refined in large quantities, the illuminating oil pro- 
duced being sold in the country and the solid paraffin exported 
to Europe. 
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Lower Burma, 

A few oil-lbeariiLg localities occur in the Irrawadi division to 
the south of, and more or less in a line with those of Upper 
Burma. In 1888 there were twO' wells in the Thayetniyo dis- 
trict which were being worked, and produced 970 gallons a 
3’ear. This oil was viscous oil of Upper Burma, and was said 
to be 0*^60 for varnishing boats. Oil is also found near Proiiie 
and at Yeiiangdoung in the Heiizada district. 

The most important oil-fields of Lower Burma are those of the 
Arakan Islands. Oil has been found in the Kurthern Islands, 
Ak^'ab and eastern and western Baraiiga. It occurs in the 
large island of Ramri, at Likmaii and Minbynn on the west 
coast, at Letaung in the south-west, and Ivyauk Phyii on the 
north and also in the adjoining island of Cdieduba. The oil- 
fields are characterised by numerous mud volcanoes due to the 
action of the gaseous hydrocarbons associated wdth the oil 
Petroleum, mud and stones are ejected with the gas. The strata 
consist of lignite-bearing sandstone and shales probably of 
Upper Eocene age. 

The oil has long been collected by the inhabitants between the 
end of the harvest in January and the commeucemeiit of the 
rainy season. The yield was, however, very small, the total 
not reaching five hundred thousand gallons a year. In some 
cases the oil rises rapidly into the wells, accompanied by gas ; 
in others it slowly filters in. 

About 1877 two wells were sunk in eastern Baranga to a 
depth of r30 «ft., and boring was then commenced. At a 
depth of GO ft. from the surface there was an oxitburst of oil 
and gas ; the one well yielded about 7,000 gallons in the first 
week and afterwards 120 gallons a day : the other yielded 150 
gallons a day after the first outburst. Great etforts have since 
been made to exploit the oil deposits in these islands. In 
188S there were 38 wells worked by modern methods near Min- 
hyin, some of them under Canadian experts. 

The annual productiou, however, only amounted to 86,728 
gallons. 

At that time there were numerous wells worked by Arakan 
merchants, 45 near Letaung and 124 in the island of 'Cheduba, 
the total output being 61,816 gallons per annum. There were 
also six wells in East Baranga, under European management, 
which produced 70,000 gallons per annum. In the whole 
Arakan district there were in 1888 43 wells sunk according to 
modern methods which were yielding oil, seven were incom- 
plete and at least 108 had been abandoned as useless. 

The development of this district has since been continued by 
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an Australian company, and good results are stated to have 
been obtained. 

Miicb of tlie Arakan oil lias tke appearance of slierry, and 
can be burnt in lamps in its crude state. The specific gravity 
varies from 0‘835 to U’SSS, and some of the oil contains as mucli 
as 61) per cent, of kerosene of specific gravity 0*815. 

Assam. 

Petroleum is found in Assam in coal-bearing strata of Eocene 
age. Tkese are exposed near the foot of the Faga Hills to the 
south-west of the River Brahmaputra. There is a line of out- 
crops on the north-western slopes of the Tipam Hills, a low 
range running from north-north-east to south-south-west, and 
intersected by the Hiking River near Jaipur, and further to 
the south-west by the Disang. 

Another line of outcrops, known as the Makuni coalfield, is 
met with further to the east, running east-north-east and west- 
south- west roug’hly parallel and to the south of the Diking 
River. It is intersected by the Tirap, Hamdang, Makuni and 
Dirah Rivers, all tributaries of the Diking, and then sinks 
helow the alluvium near the Tipam Hills; some forty miles 
further to the south-west, the coal and oil bearing strata 
reappear and are exposed in the beds of the Dikhii, Taiiji and 
Disa Rivers. 

The first attempt to work the petroleum in this district was 
made in 1807 ; oil was struck at 118 ft. and rose to within 
44 ft. of the surface. Altogether eight wells were sunk, which 
yielded 80,000 gallons in 228 days, but the flew was inter- 
mittent, not imjirobably on account of the presence of water. 
The enterprise was ultimately abandoned on account of difE- 
culties of transport. About 20 years later, when the country had 
been opened up with railways, drilling operations were com- 
menced at Digboi in the Tipam Hills north of the Diking, as 
well as on the Makum coalfield, not far from the Diking Bridge 
Station. Oil was fotinll at Digboi at 400 feet, and in larger 
amount at a depth of between seven and eight hundred feet. 
The J)igboi oil varies in specific gravity between 0*835 and 
0*845. It contains a large amount of very volatile hydro- 
carbons, as well as a considerable proportion of solid paraffin. 
It solidifies at about 70° P. In one well a stratum of solid 
black paraffin was met with at a depth of 700 feet. It had a 
melting point of 120° F. Most of the oil differs considerably 
from that obtained at Digboi. It has a specific gravity of 0*944, 
and deposits no solid paraffin when cooled to 0° F. There is a 
second higher horizon which yields oil similar to that from 
Digboi. Some of the wells at Makum flowed for a short time 
at the surface. These fields conthme to yield oil, and the out- 
put is increasing. The high dip of the strata must have been 
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unfavotirable to tlie preservation of tiie oil, and the "beds must 
soon reach a depth rrhen they are inaccessible to drilling opera- 
tions. 

Oil has also been observed further to the west, in strata of the 
same age in the soiithm-n slojei of the Khasi and Garo Hills in 
the angle of the Brahmaputra where it makes a sudden bend 
to the south. 

Punjab. 

Oil bearing* strata are found among the Eocene rocks. There 
are two lines of outcrops running roughly east and west, one 
near Rawal Piiidi, the other north of Shahpiir. 

The only locality that has been worked to any extent is 
Giiiula or Sudkal, about 23 miles west of liawal Pitidi, Oil 
wells were first dug in 1861. The principal well yielded at 
first only 5 gallons a day ; on deepening, the amount was in- 
creased, but it never yielded more than 50 gallons in one 
day, and in 198 days in 1870 only 1,963 gallons were obtained. 
About 1880 the total annual yield was rather more than 2,000 
gallons. In March, 1888, a concession was granted to an 
American oil refiner who does not appear, however, to have 
been very successful. In 1889 the yield wais only 2,873 gallons, 
which appears to be the maximum amount obtained in any one 
year. A limited supply of oil is still obtained. It appears to 
be employed in gas-making at Eawal Pindi. 


Balxtchistan. 

Petroleum occurs at various points in the Eocene beds. One 
locality is in the gorge of the Toi, near Moghal Kot, in the 
Sherani Hills to the west of Dera Ismael Khan, and twelve 
miles south-east of Takht-i-Suleiinan. It flows from two holes 
which together yield about 7 gallons a day. Its specific 
gravity varies from 0*811 to 0-821. It is light-coloured and 
mobile, and was ascertaineil by Mr. T. H. Holland to contain 
about 84 per cent, of illnminating oil, but there does not seem 
much prospect of an abundant supply being obtained. 

Petroleum also occurs in the neighbourhood of the Bolaii 
Pass, at Khotan in ^the Mari Hills, forty miles east of 'Sibi 
Junction, where borings were commenced in 1884. 

Prom the first well 5,000 gallons were obtained in 36 hours, 
and between April and July in 1886, 27,700 gallons of oil were 
sent to Sibi, where it was tried on the locomotives. In 1889, 
218,490 gallons were raised, but the rains flooded the wells and 
nearly stopped the fl.ow of oil, the monthly output lalling from 
39,000 gallons to ^2,500. iiter heavy pumping, the yield 
slowly improved till in June 1890 it reached 20,000 gallons a 
month, but the wells were again fl,oo{led in the rainy season, and 
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by tlie fcegiiiiiing of 1891 tkey did iiot yield more tbaii eiioiigli 
to supply fuel for tlie maeliiuevy, subsequently furtker borings 
were made, and 50,000 gallons appear to liave been obtained 
in 1894. Tbe oil lias almost tlie same specific gravity as water, 
and is very viscous owing to tlie large amount of bituminous 
matter it contains. 

Mineral oils and bitumens are said to be found in Afghanistan 
in the Shah Makhand range. It is also met with in Hazara, 
Kumaon and Each, and other localities, in most cases in rocks 
of Eocene age, but none of these occurrences appear to be of 
any iinjiortance. 


THE WORLD’S PRODHCTION OF NON-METALLIC 
MINERALS. 

In view of the increasing industrial importance of the non- 
metallic minerals during recent years, a survey of the present 
sources of supply has been furnished by Mr. Bennett H. Brough 
in a series of four Cantor Lectures delivered before the Society 
of Arts (‘^Journal of the Society of Arts/’ Yol. LII., p. 118). 
The commercial importance of the subject is well illustrated by 
the enormous value which the annual production of these 
products has already attained. In the United Kingdom the 
estimated value of the output during 1901 was 111,000,000/., 
and in the United States it was 113,000,000/., being in both 
cases considerably 'greater than the value of the metallic pro- 
ducts, The lectures include references to all the •principal non- 
metallic minerals employed industrially or in the arts, and 
the information regarding the most important products has 
been Ruinmarised in the following account. 

The first and most important class of these products includes 
the combustible miu orals, coal and petroleum, and it will be 
convenient to deal separately with the principal members of 
this group. 

Gl-rapMte. — This mineral, also known as plumbago or black 
lead;j^ is chiefly found intercalated in the older crystalline 
metamorphic rocks, but it i*s only rarely that the deposits are 
sufficiently pure to be economically worked. The worRfs pro- 
duction ill 1900 is given as 78,721 metric tons, of the estimated 
value of 650,000/., and- the three principal producing countries 
are Austria, Ceylon and Italy, which respectively furnished 
38*0^ 28*9 and 13T per cent, of the total. Most of the Ceylon 
graphite, contains more than 90 per cent, of carboni, whereas 
not more than a quarter of the Austrian output reaches that 
degree of purity. The purest forms of graphite are employed 
for the manufacture of pencils and lubricants, whilst the 
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crystalline varieties from Ceylon, Bavaria and Sweden are 
utilised in tlie manufacture of crucibles, stove blacking, paints 
and foundry facings. 

Artificial grapkite is now being iiianufactiired at Niagara, 
and is beginning to compete witk tke natural product. In 
1901 tke output was 1,125 tons, valued at 2L per ton, and balf 
tbis was used for tke manufacture of electrodes. 

Coal. — The world’s production of the several varieties of 
coal amounted in 1901 to 789,128,476 metric tons, of wkieli 
tke three principal ])rodiicing countries, the TJnited States, the 
United Ikingdoin and Germany contributed 33*8, 28'2 and 19*4 
per cent, respectively. In 1902 the United States produced 
268,688,000 tons, the United Kingdom 227,095,000 tons, and 
Germany 107,436,000 tons, tkese amounts representing 
tons, 5| tons and 2 tons respectively per head of population in 
the three countries. 

The principal deposits c.f anthracite coal are situated in 
Eastern Pennsylvania and in South Wales, to the west of the 
vale of Neath, and the present annual . output from these two 
districts is 50,000,000 and 2,000,000 tons respectively. With 
reference to bituminous coal, the chief mining counties in the 
United Kingdom are Durham, Yorkshire and Glamorganshire. 
In the United States the most important coalfields are those 
contained in the Appalachian mountain system, which extends 
from Pennsylvania and Ohio to Alabama. This field furnished 
66*7 per cent, of the total production in the United States. 
Next ill importance are the portions of Illinois, Indiana and 
Kentucky, which make up the central coalfield. This contri- 
buted 16*6 -pel cent, of the total output. The western coalfield 
furnished 8*7 per cent., the Rocky Mountain 6*2 per cent., 
and the Pacific Coast 1*2 per cent. In Germany the Rhenish- 
Westphalian coalfield is the most extensive, wdiilst the largest 
in Europe is the Donetz coalfield in Russia. 

The production of coal in the -British Colonies and Depen- 
dencies is increasing year by year, and in 1901 it amounted to 
21,901,873 metric tons. The chief contributors to- this total 
were as follows: — xkustralia, 7,000,227 tons: India, 6,742,214 
tons; Canada, 5,612,108 tons; and New Zealand, l,247,3f39 
tons. 

The future of the British coal industry has given rise to 
considerable discussion, as, during the last quarter of a century, 
the output has not increased so rapidly as in America and 
Germany, and since 1899 the United States has become the 
premier coal-producing country. Yarious estimates haye been 
given of the amount of coal still available in the United King- 
dom and the probable duration of the coalfields, but no great 
value can be attached to these forecasts owing to the impos- 
sibility of anticipating the rate of increase in the consumption 
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or tlie deptli to wliicli tke mines can he successfully worked. Tke 
limit of deptli adopted by Professor Hull and the Royal Coal 
Commission of 1870 was 4,000 feet, and at the present time 
the deepest mine in the United Kingdom is the Pendleton 
Colliery, near Manchester, where some of the workings are 
nearly 3,500 feet below the surface. Greater depths than this 
have been attained, however, in other countries. In the Lake 
Superior district the Red Jacket shaft of the Calumet and 
Hecla Copper Mine has now reached a depth of 4,900 feet, 
and in Belgium there is a colliery at Mons which is 3,937 ft. 
deep. It is evident that the mechanical difficulties attending 
the working of such deep shafts can be successfully overcome 
and the greatest obstacle is the increase in temperature with 
the depth. At the Paruschowitz borehole, in Silesia, which 
has been carried to the depth of 6,573 ft., the increase of 
temperature has been found to be P. for every 62*1 ft. 
Taking this as an average, a coal seam at 4,000 ft. would be, 
without making any allowance for the cooling action of the 
ventilating current, 64° P. warmer than the ground near the 
surface. 

Considerable attention is at present being devoted to the 
introduction of improved methods of mining coal, which will 
reduce waste, and to the possibility of effecting economy in its 
use. In the United States 25 per cent, of the output is ob- 
tained by mechanical coal cutters, which furnish a larger per- 
centage of lump coal, and in the United Kingdom also there 
has recently been a distinct increase in the number of these 
machines at work. As an illustration of the economy which 
has been effected in the use of coal during recent years, it may 
be mentioned that in 1871 the iron and steel trade used 30 
])er cent, of the total amount consumed in the United Kingdom, 
whereas, in 1889, its requirements had been reduced to 16 
per cent. 

Brown Coal. — Under this heading are included all the 
varieties of coal which are intermediate between peat and the 
iitue coal of carboniferous age. The character of these coals 
varies with their geological age. Some specimens have a 
distinct ligneous structure (true lignite), others are without 
organic structure (earthy brown coal), while others again are 
black and lustrous with conchoidal fracture. 

In Great Britain brown coal has been worked only in a seam 
of lower tertiary age at Bovey Tracey, in Devonshire. On 
the continent, however, brown coal is extensively mined in 
Austria and Germany., During 1902 the output from the 
former country included 18,262,592 tons from Bohemia and 
2,585,233 tons from Styria ; in Germany during the same 
year the Halle district produced 29,233,936 tons, the Cologne 
district 5,354,440 tons, the Kingdom of Saxony 1,635,000 tons 
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Tlie World's and Upper Bavaria 24,000 tons. Considerable deposits of 
Production brown coal^ wbicb are being coniniercially worked at tbe 
of Ion- present time, occur in Victoria, Australia, where the. beds are 

Metallic 150 ft, thick, and in New Zealand. 

Minerals. Brown coal is largely employed on the continent for in- 
dustrial purposes and also for domestic use in the form of 
briquettes. The best qualities are sometimes utilised for 
metallurgical operations, 

I'atural Gas.— In the petroleum districts of Pennsylvania 
and the adjoining States natural gas occurs in the strata at 
a depth of 500 to 2,000 ft., and wUen boreholes are sunk the 
gas rises to the surface under a mean pressure of 150 to 200 lb. 
per square inch. Since 1885 natural gas has been very largely 
utilised in the United States for industrial purposes, but no 
record of the amount used is kept. Por generating steam, 

I, 000 cubic feet of the gas is equal to from 80 to 163 lb. of 
coal, and in 1901 the amount of coal displaced by natural gas 
is returned at 8,458,600 tons. In that year there were 10,297 
wells in operation, with 21,848 miles of natural gas mains, and 
the gas was used in 1,545 establishments. In some cases the' 
supply of gas from a -well is limited, but in others no apparent 
diminution can be noticed after several years working. 

In Eng] and natural gas has been discovered in W est Sussex, 
near Heathfield, and is now being utilised for lighting and 
heating purposes. According to official statistics the production 
in 1902 was 150,000 cubic ft. Expeiimental borings are^now 
being made in Sussex over an area of 200 square miles with a 
view to determme the extent of the gas field and its commercial 
possibilities. 

Petroleum. — The petroleum industry dates only from the 
year 1859, but it has already attained enormous importance. 
The world's production in 1901 amounted to 19,940,447 metric 
tons, of which Enssia and the United States contribute-d 49-2 
and 44*2 per cent, respectively. Smaller supplies are obtained 
from Galicia, Eoumania, Burma, the Dutch Indies, Japan and 
Canada. 

Petroleum offers many advantages as a fuel, and is now 
being extensively used for that purpose. It is cheap, develops 
great heat on combustion, and is less bulky than coal, a ton of 
oil occupying 33 cubic ft. against 40*'5 cubic ft. for a similar 
weight of coal. The average calorific power of the crude oil 
is about 10,000 calories, different varieties giving the following 
values! — ^West Virginia, heavy oil, 10,180 ; West Virginia, 
light oil, 10,223 ; Pennsylvania/ light oil, 9,963 ; Ohio, heavy 
oil, 10,399; Java, 10,831 ; Eoumania, 10,005 ; and Baku, 

II, 460. E6r illuminating purposes the Pennsylvanian oil is the 
best." ^ 



30, 190-i.] SUPPLEMENT TO THE BOARD OP TRADE JOURNAL. 107 


Bulletin of the Imperial Institute. 


'^riio world’s largest petroleum field isi situated in E/iissiaj to 
tlio north of Baku on the Caspian, and during 1902 it produced 
11,000,000 tons of crude oil. About 200 boring derricks are 
at work there at the present time and the bore holes have an 
average depth of 200 yards, though some of them reach 500 
yards. 

No petroleum is obtained in Great Britain, but in Scotland 
oil shale forms the basis- of a considerable industry. The pro- 
duction of this mineral in 1901 was 2,354,350 tons, of which 
more than half was obtained in the county of Linlithgow. 
Similar deposits ai^e mined in France and New South Wales, 
the amount of kerosene shale obtained in the latter country 
during 1901 being 54,774 tons. 

Ozokerite. — The most important deposit of this mineral wax 
is at Boryslaw, in Galicia, where it occurs in the fissures 
of the Miocene shale and sandstones. Petroleum was obtained 
in the district from shallow wells as early as 1856, but the 
ozokerite was not worked until 1862. The output from Galicia 
during 1901 was 2,707 tons, and the present selling price of 
the product is 84Z. per ton. 

Asphalt. — The term asphalt is usually applied to limestone 
impregnated with bitumen. Pure bitumen is sometimes met' 
with in veins, as at Bentheim in Hanover, in New Brunswick, 
and in Bai*bados, where it is known as manjak. A very pure 
form is obtained from the Dead Sea, but the most celebrated 
deposit, which has been worked for the last century, is the 
Pitch Lake of Trinidad. About 120,000 tons of the pitch are 
obtained annually in Trinidad, and it is considererl that at this 
rate of extraction the deposit will still last for more than a 
century. 

The mining of asphalt rock for paving purposes has developed 
very rapidly since its first application in Paris in 1838, and at 
the present time the total production isi about .600,000 tons per 
annum. The oldest mines are those of Seyssel, near Belle- 
garde, on the Phone, and of the Yal de Travers in the Swiss 
Canton of Neuenberg. The Yal de Travers deposit consists 
of a bed of bituminousi limestone of cretaceous' age, from 12 to 
24 ft. in thickness, and it contains 10 per cent, of bitumen. 
At the present time the most important mines are those of 
Ragusa, in Sicily, the production of which has increased from 
4,000 tons in 1879 to- 79,000 tons in 1901. The asphalt from 
tlxis source consists of Miocene limestone, containing 10 to 18 
per cent, of bitumen. In the United States asphalt is mined 
chiefly in Utah and California, where deposits of considerable 
extent have been opened up during recent years. 

A second group of noii-metallic minerals can be made of those 
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wMck are soluble in water and are coiiveiiieiitly described as 

Salts.” About twenty of these minerals are of economic 
importance, and certain of them are mined in enormous quanti- 
ties. The following are the principal members of this class : - - 

Salt. — The world’s production of rock salt, evaporated salt 
and sea-salt during 1901 amounted to 12,804,589 metric tons, of 
which the United States contributed 20-1 per cent., Eiissia 15*1, 
tire United Kingdom 14-9, Germany 12*1, India 8' 7, Trance 
7*0, and J apan 5*1. 

The annual consumption (in lb.) of salt as a condiment per 
head of population in the principal countries of the world vanes 
considerably, and is estimated as follows: — France 11*4, Italy 
13*7, Gernmiiy IG’O, Austria 17*0, Russia 18‘C, the United 
Kingdom 27*5, and the United States 33*0. In Germany careful 
statistics are kept of the consumption of salt for agricultural and 
industrial purposes, and 565,517 tons were thus used in 1901. 
Of this total 254,433 tons were used in the manufacture of 
sodium carbonate and sulphate ; 102,553 tons in other chemical 
operations; 21,899 tons in the metal trades; 109,949 tons for 
cattle food ; and 3,441 tons as manure. 

England is well supplied with beds of salt and brine springs, 
the most important deposits being those in Cheshire, whei'e 
mining has been carried on since 1670, and at the mouth of the 
Tees, where the beds cover 20 square miles and contain 2,000 
million tons of salt. In this country the salt is chiefly obtained 
from brine, the quantity of rock salt mined being^ less than 
one-tenth of the total. 

^ The manufacture of salt from brine is extremely simple, con- 
sisting merely in the evaporation of the water and' the collection 
of the salt deposited. The principal modern im])rove.nients 
consist in economising fuel by the utilisation of waste heat, 
rather than in any essential alteration of the details of the 
process. 

The lecturer gave an interesting account of the important 
rock-salt mines on the Continent, and also described the 
methods adonted for the production of salt in tropical countries, 
where the heat of the sun is utilised to evaporate salt water* in 
shallow pools. 

Potash salts. — In certain bases the deposits of r^ock salt are 
associated with a number of other minerals, of which the potash 
salts are the most important. The chief deposits of potash salts ’ 
occur at Stassfurt in North Germany, and were first utilised in 
1850. Their commercial importance at the present time may 
he gauged by the fact tnat in 1901 the production amounted to 
3,634,895 tons. The deposits of potash salts at Stassfurt rest 
upon a bed of rock-salt and consist, in ascending order, of poly- 
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IpdHto (siilph.a,t(‘ of potiLssiiiio, magnesium and calcium), kleserite 
(siilpliaie of: inagiicsium), caruallito (cliloride of potassium and 
imigiiemum), and kainito (a secondary formation ])ro(luced by 
ike aeiioii of water on kieserite and carnallite). About sixteen 
«lil!ereai, inine:i*als occur in tlie Stassfurt deposits, but only the 
carnallite, kainito, kieserlto and salt are of commercial value. 

Potash, salts have also been obtained since 1887 from tire 
Ilercyiiia mine at Vienenburg, in Brunswick. 

Nitrates. — Since 18f50 an, important industry lias arisen in the 
pi'eparatioo of mineral fcodilisers, and considerable quantities 
ot sodiu.m. and potassium nitrates are employed for this purpose. 
Potassium nitrate is formed ivhen animal or vegetable matter 
decays in contact with rocks that weather easily, and it occurs 
as a:ii efflorescence ii})on the soil especially in hot countries. 
Commercial supplies are chiefly obtained from India, which 
p:roduce(l 11,524 tons in 1901. 

Very extensive deposits of .sodium nitrate occur in Chili 
(rhiefly on the llio Loa near Caracoles and Taltal. The crude 
:aitrate, w.hleh is known as eaiichf^ is found in beds C in. to 
12 ft. in thickness beneath a covering of conglomerate, and it 
is purified hy crystallisation. In 1901 the world’s consumption 
of Chili saltpetre was 1,275,400 tons, of which 1,162,400 tons 
were used in Europe. Of the total the United Kingdom took 
r)4*l() per cent., CTermany 29'59, the United States 14*52, and 
Prance 9*30. 

Phosphates. — Large quantities of the natural phosphates 
are also utilised for the preparation of chemicakmanures, and 
in 1901 the world’s production exceeded 2,750,000 metric tons. 
The chiei* supplies are obtained from the United States, Prance, 
Algeria, Belgium, and Tunis. 

In Gr(>at Britain calcium phosphate is obtained :froni beds in 
tlie cretaceous rocks in Bedfordshire and Cambridgeshire, but 
foredgn eompetiition has interfered with the industry, and the 
output during 1901 was only 80 tons. 

Tlic^ production of phosphate in Tunis has shown a remark- 
able ^ development. The mineral was discovered in 1885 at 
Gafsa, where it occurs in rocks of lower Eocene age. The prin- 
cipal bed now being worked is 13 ft. thick, and is extremely 
rich, containing 59 to 61 per cent, of tribasic calciuin phosphate. 
A concession for working the deposits was granted in 1896, and 
in 1899 the output was 63,209 tons; in 1902 it had risen to 
263,493 tons.^. 

In America the chief deposits of natural phosphates occur in 
Canada, South Cuvrolina and Florida, those of the two latter 
States being very extensive. In Canada apatite (calcium phos- 
phate) occurs in rocks of Laurentian age in Quebec and 
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Oiitarioj but tlie deposits cannot be mined and siiipped at a 
profit unless they contain 75 to 90 per cent, of the pure iniiiorai. 

Other members of this group of ‘‘ Saits ’’ are the borates aud 
the alums, but these do not demand special notice. 

Another important group of non-nietallic minerals comprises 
the stones which are employed for building and other purposes, 
the most important of which are sandstone," limestone, dolomite, 
marble, slate, and the clays employed for brickniaking. Their 
economic importance will be seen from the figures giving the 
production of certain of them in the IJiiited Kingdom. During 
1902 the mineral output of the linitod Kingdom included 
5,483,130 tons of sandstone, valued at 1,798,879/. ; 12,172,851 
tons of limestone (other than chalk), valued at 1,382,132/. ; 
517,303 tons of slate, valued at 1,501,789/. ; and 15,304,130 tons 
of clay, valued at 1,758,884/. In the United State's the value 
of the entire stone production in 1901 was 12,190,000/. 

Several of these stones are used for a number of industrial 
purposes other than building. Thus certain forms of limestone 
are employed for tE© px'eparation of lithographic stones, for 
which purpose the Jurassic limestone of Soleiihofen in Bavaria 
is specially suitable. It is exported to all parts of the world, 
and the production hi 1902 was 9,020 tons, valued at 35,957/. 

Large quantities, of dolomite (magnesian limestone) are 
employed as a lining for basic steel furnaces, for which purpose 
it requires to he dead-roasted until all carbon dioxide and water 
are removed. Magnesite (native magnesium carbonate) is 
frequently used for the same purpose, and would be exclusively 
employed if the supply were not limited and the price corre- 
spondingly high. The purest form of magnesite occurs in the 
Salem district of Southern India, about 200 miles from Madras. 
The mineral found there contains 47*35 per cent, of magnesia, 
51'44 per cent, of carbon dioxide, 0*30 per cent, of ferric oxide 
and alumina, 0*27 per cent, of moisture, 0*30 per cent, of 
insoluble siliceous matter and no lime. Its specific gravity is 
3*056. This Indian magnesite is specially suitable for the pre- 
paration of refractory materials for use in furnace construction, 
as owing to its purity it can be calcined by heating in® the 
electric furnace. Treated in this way it crystallises into a 
hard, dense mass possessing the highest refractory properties, 
which has given excellent practical results. 

Other important non-metallxc minerals are mica, asbestos, 
kaolin, gypsum, and sulphur, and the first two of these may be 
specially noticed. 

Mica. — Mica is widely distributed as a constituent of 
granite and other rocks, and has received a large number of 
important industrial applications. Its earliest use was probably 
for window-panes, under the name of Muscovy glass, and it 
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IS HOW extensively ^om|)loyed as a transparent medium wiiich. is Tlie World’s 
not aileeted by siulde.n exposure to iieat. Large quantities are Production 
also used tor uisulaling purposes in dynamo consk'uctiou, and of Mon- 
ilie scrap mica is utilised as a lubricant, as iioii-eonductiiig Metallic 
packing luait'riai, and in paper manufacture. Transparent Minerals* 
mica measui'uig eight inches square fetches ISiu per lb., whereas 
the scrap is sold at Id,?, per cwt. 

India siippiies the largest amount of mica at the present time, 
the other cliief contributors being the United vStates (North 
Caroliiia and New Hampshire), Canada (Quebec), and Brazil. 

Smaller quantities are also obiaiiied from Norway, Siberia and 
China. 

The mica industry is of considerable importance in India, 
where in lOOO there were Idl mines, employing 9,517 persons, 
at work. The output anioimted to 916 tons, valued at 885,669 
rupees, and of this total more than half wa.s produced in the 
Nellore district of Madras. In 1901 the total output was 1,138 
tons, valued at 995,892 rupees. The system of mica-mining 
in operation in India is in nuuiy cases ol a very primitive type 
and might be greatly improved. 

Dxirijig 1901 the irnited States produced 360,060 lb. of sheet 
mica valued at 19,762/., and 2,171 tons of scrap mica valued at 
3,944:/. The value of the Canadian output was 32,827/. In, 
the linite.d Kingdom mica is obtained in Cornwall as a by- 
product in the ]ireparatiou of cliiiia-clav, the amount yielded 
in 1901 being 3,216 tons, valued at 1,26GL 

Asbestos.— Asbestos occurs in commerce in two distinct 
forms ; one of these is an anhydrous silicate, kuBwn as amian- 
thus, and consists of brittle fibrous hornblende, which is un- 
affected by acids, whereas the other form, known as chrysotile, 
or siU'pentine ash(^stos, is a hydrated com|)ouud which is attacked 
by aci/ls, bait is cluiracterised by great elasticity of its fibres. 

The first form occurs |:)riueii)ally in Italy aud Austria, -whilst 
the baiter is found chiMiy iu Canada in the province of Quebec. 

Both minerals can be readily divided into -fine fibres, which can 
be spun like cotton. 

Ca.tiada irroduees ihe greater proportion of the wmrhbs supply 
of asbestos, the output for 1901 being 34,545 metric tons. The 
next country in order of production is Russia, with an output 
of 3,845 tons. In Canada asbestos is mostly obtained by quarry- 
ing, and the better varieties are picked out by hand. The first 
class has fibres of over 1| in. in length, while in the second 
class the length varies from J to 1|- in. The poorer qualities, 
known as fibre and “ paper stock, are produced by 
mechanical dressing. The Ilairville Company pulverises the 
waste asbestos, and, after the addition' of a"'*quantity of sct- 
pentine, the product is known as asbestic — a material which 
is now largely used for fire-proof buildings. 
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The production and value oi the dilfereiit qualities of asbestos 
mined in Canada during 1901 was as lollows : — 

First crude ... 2,083 tons, valued at 180-200 dols. per ton, 


Second crude. 
Fibre ... 

Paper stock . 
Asbestic 


2,660 

14,659 

14,054 

6,831 


100-128 

30-60 

20-28 

2-4 


According to Mr, F. Cirkel, 100 tons of mineral mined, 
yield 1-J- tons of crude and 5 to 8 tons of fibre and paper-stock. 

The concluding lecture of tlie series was devoted to a con- 
sideration of the precious and ornamental stones and the rare 
earths. The modes of occurrence, the present sources of supply 
and the methods employed in the mining of all the important 
gems were fully described, but for these the original should be 
consulted. 

A brief notice may be devoted to the rare earths, some of 
which have attained considerable industrial importance since 
the introduction of the system of incandesc’ent gas lighting. 
The principal constituent of the mantles is thoria, and the chief 
source of this oxide is moiiazite, a mineral which occurs in 
Brazil, Norway, the Urals, Carolina and Canada. Monazite is 
found in crystals, which are sometimes of considerable size, 
and in irregular masses, but the deposits which are of com- 
mercial value are the sands formed by the disintegration of 
rocks which originally contamed monazite. The principal de- 
posits of this kind occur in the United States and in Brazil. 
In the former country the workable deposits of monazite sandvS 
are confined to Carolina and cover an area of 1,600 to 2,000 
square milesT’T^heir thickness varies from one tO' two feet and 
the monazite present ranges from an infinitesimal propoidion 
to one or two per cent. In Brazil the deposits occur as beach 
sands which have been concentrated by the action of the waves. 

The sand is cleaned and concentrated by washing with water, 
and if magnetite be present it is removed by a magnetic 
separator. A cleaned sand containing 65 to 70 per cent, of 
monazite is considered to be of good quality, but in South 
Carolina a richer product, containing 85 per cent., is obtained. 

The production of monazite is very irregular, and at the 
present time the market easily absorbs the whole of the output. 

The highest price recorded was in 1887 when it reached Is. 
per lb., but at present the price varies from 2d. to 4d. per lb. 
for a proportion of thoria varying from 2 to 6 per cent The 
production in the United States during 1901 was 748,736 lb., 
valued at 11,852Z., and in Brazd it was 1,643 tons, valued at 
23,937Z. 
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THE BLAIEMORE FRANK COALFIELDS OF BRITISH 

COLUMBIA. 

Tile Blairmore Frank coalfields are situated a few miles east 
of tlie summit of CrowTi Nest Pass, Britisk ColuniHa, and are 
separated from tlia Crow’s Nest coalfield by tbe main range of 
tile Rocky Moiiiitaiiis. Tlie rocks of tke region are Devono- 
carbo n if eimiSi and middle, lower and upper Cretaceous. Tke 
two latter formations are economically of most importance as 
tke}^ contain tke principal coal-seams. Tlie Devono-Carbon- 
.ifo rolls rocksi consist principally of 1 inrestones witk some beds 
of quartzite near tke top. Tke principal beds in tke lower 
Cretaceous foiunation in ascending order are as follows: — (1) 
gray and black shales (700 ft. thick) ; (2) productive coal- 
mcasurejp(7'40 It. thick); (3) hard ckerty-conglomerates (30 ft. 
thick); (4) light-coloured sandy sliales and skaley sandstones 
(1,850 tt, thick) ; and (5) volcanic ask rock and agglomerates 
(maximum ikiekiievss 1,500 ft.). 

There is a general similarity between this structure and that 
of tke (.5''Ow\s Nest coalfield, witk, however, a marked diminu- 
tion in the tkicknessi of tke rocks. This is particularly notice- 
able in tke case of tke dark shales underlying tke coal-seams 
which represent the Fernie shales of the Crow’s Nest coalfield. 

A section of tke coal measures at Cat Mountain showed 16 
seams of coal, tke thickest being 15 ft. 3 in. Another section 
at ByTOii Creek, which was probably incomplete, showed 10 
seams of coal with a total thickness of 102 ft. rAniairtial section 
at McGillivray Creek showed 5 seams with a total thickness of 
50 ft. 

The coal itself is generally of good quality and resembles in 
appearance that from the Crow’s Nest field. Analyses ^ of 
samples from tlie Gold Creek Collieries gave ashes varying 
from 7*0 per cent, to 8‘5 per cent., volatile matter 23 to 24 per 
cent, with moisture less tbaii 1 per cent. 

The most highly developed property in this district is a mine 
iiemr Frank, on the east side of Turtle Mountain. The seam 
w^orked here is the upper one of the series and varies from 9 
to 12 ft. in thickness. The output from this mine is 500 
tons per day. 
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THE MLTRCHISON- GOLDFIELD, WEST AUSTRALIA. 

'Tke Murcliison Goldfield as originally constituted was first 
proclaimed in 1891, and embraces tiie districts of Lemionville, 
Mount Magnet, and Boogardie. Tbe auriferous deposits, 
according to a recent report of the Geological Survey of Western 
Australia, are of two types, wbite quartz reefs and laminated 
quartz and jasper veins; tlie wLole being enclosed in a belt 
of altered rocks containing diorite, diabase pyroxcnite and 
scliists, provisionally termed greenstone. 

Tliese greenstones are traversed by belts of laminated quart- 
zites mucli faulted, and it is along these lines that the rich 
'' chutes of gold occur. The formation varies between 15 
miles in width at a point South of Mount Magnet, and 5 miles 
between Mount Magnet and Lennonville. The banded quart- 
zites are of two varieties, the hsematite bearing or Boogardie 
type and “'the non-hsematite bearing’’ or Lennon ville type, of 
which the former is the more prevalent. 

While outcropping in low, rough ridges of compact quartz, 
the Lennonville quartzites are found, beneath the surface, to 
change to alternating thin bands of hard white quartz and soft 
kaolin, invariably containing gold. The Boogardie ” type 
difiers from the preceding in being more compact and in being 
highly impregnated with haematite and occasionally magnetite. 

The manner in which the gold occurs in these two types of 
quartzites^ considerably. ^ In the Lennonville district 

the gold is ohiained in the main body of the quartzite itself, 
generally occurring in chutes,” some of which are of con- 
siderable extent. In the Boogardie district, on the other hand, 
the quartzite carries hut a slight trace of gold, and it is only 
at one or two places at the northern end that it is rich enough 
to pay for = working. ^ The bulk of the gold is obtained in 

chutes, occurring in the faults crossing the quartzite barvS. 

The principal mines of the Mont Magnet district are seven 
in number, those of the Boogardie 12, and Lennonville 13. The 
total of worked ore up to 1902 was 191,820 tons, which yieMed 
191,518 ounces of gold, an average of 0*99 ounces per ton. 
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THE A.LBEI1T SHALE DEPOSITvS OE NEW BHXJNSWICE. 

Tke Albert Sluilo deposits of Albert and Westmoreland 
coiiui.ies, New Brunswick, to whicli attention lias already been 
directed in the Imperial Institute Eulletiii,’’ voL i., 1903, 
p. 183, were known and worked for oil before tbe present 
Canadian oil-ficlds were discovered. 

Tbe advent of clieup oil made tbe industry unprofitable, and 
tbe mines were closed, but witb tbe bigb prices prevailing for 
oil in Canada it is considered that these sbales may be worked 
at a profit, and it is possible that operations may be resumed 
in tbe near future. Tbe general account of these deposits, given 
in the Annual Ileport of the Geological Survey of Canada for 
1902, is therefore opportune. It contains a resume of what is 
known about these deposits, and shows that these shales extend 
across the two counties mentioned as a comparatively narrow 
band in an oast to west direction for a distance of over thirty 
luilos. The l)and is not, however, continuously exposed, being 
sometimes covered over by overlying sediments of either lower 
Carboniferous or Millstone-grit age. In Albert county tbe 
deposits extend from tbe nortlierii flank of the Caledonian range 
of mountains across the Petitcodiac and Memramcook Rivers 
and along the roads between Dorchester and Memramcook. 
The best exposures are seen at the Albert mines, four miles west 
of the Petitcodiac River, hut good exposures also occur at 
Baltimore, six to eight miles from these mines. The exposed 
width of the shales seldom exceeds half-a-mile, jn^ tbe thickness 
of the whole formation has been estimated at 1,000 ft. The 
oil shale bands occur in different parts of the oil shale body, and 
iuiiiBist of thick seams of a dense, black, massive rock. 

At tbe All)ert mines there are at least five heels ranging in 
thickness from three to six feet. Tbe ^neld of oil from this 
material is re|)orted 1o he sixty to sixty-five gallons per ton, as 
against thirty to thirty-five gallons obtained from Scotch 
shales. 

At Baltimore there are four or five beds of oil shale varying 
frofn three to six feet in thickness. At Turtle Creek two bauds 
are said to have a thickness of about tw^enty to twenty-one feet 
respectively, and to yield eighty to eighty-five gallons' of oil per 

ton. T . . . 

The total quantity of oil-shale in these deposits is estimated 

at 270,000,000 tons/ 
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THE OIL-FIELDS OF THE GASPE PENINSULA, 
LABRADOR. 

Tlie existence of petroleiun tiejjosits in tlie Gaspe Peninsula 
Kas long been known from tlie presence of oil springs at Tar 
Point, St. John’s River .and otiier localities. The rocks in 
which the oil occurs are of Devonian age, and the statement 
has been made repeatedly that this area is geologically similar 
to the oil-fields of Penns^dvania, and that the conditions for 
oil production in the two localities are practically the sanie. 
The report of the Geological Survey for Canada for 1903 shows, 
however, that the Gavspe area diifers in several important 
respects. In the first place there does not appear to be true 
oil-bearing strata underlying the area, though oil occurs in 
small quantity in some portions of the sediments. In the 
second place the tilted and faulted character of the rocks 
throughout the greater part of the Devonian basin both of 
Eastern Gaspe and along such rivers as the Bonaventure and 
the two Caseapedias to the west are unfavourable to the occur- 
rence of oil in large quantity. Thirdly, the anticlines, instead 
of being in gently inclined strata, are usually sharply defined, 
the inclinations of the opposing sides being steep and compli- 
cated by faults. 

The early boring operations which were uudertaken in this 
district some 40 years ago- were without practical result; more 
recently, however, in 1891, the work of exploration was recom- 
menced, and about 1,000,000 dollars have been since expended 
in preliminar«««boring operations. In all fifty-two boreholes 
have been put dowm, thirty-nine of which were made by the 
Petroleum Oil Trust, of London, and twelve by the Canadian 
Petroleum Company, of Manchester. The total amount of oil 
obtained from these borings in 1901 and 1902 amounted to 
10,611, or about 235 barrels. 

Dr. Ells, of the Canadian Geological vSurvey, who 
examined the district, concludes from a careful consideration 
of all the data at present available that the outlook for this 
field as a producing centre cannot be regarded as favourable. 
The absence of well-defined oil sands and the abundance*' of 
salt water which has been encountered in most of the borings 
already made are all aaraiiist its successful exploitation. At 
nresent the location of boreholes is a matter of chance, and 
borings have been made to a depth of over 3,500 feet, at 
enormous expenditure and in every case without any satis- 
factory results. These extensive investigations appear to nega- 
tive the possibility of discoveries of large deposits of oil in the 
district. 
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THE NATURE AND COMMERCIAL USES OF BEN OIL. 

Oil of ‘‘Beil or is a fixed oil expressed from tlie 

seeds of MoTinga gHerygosperma and Moringa aptera, Tliese 
trees belong to tlie Natural Order Leguminosm, are indigenous to 
India, Arabia and Syria, and were introduced into Jamaica from 
tbe East Indies in tlie year 1784. Tlie oil is inodorous, clear, 
and nearly colourless, and is capable of remaining for a long 
time witliout becoming rancid. It is said to contain tb© 
glycerides of niargaric, oleic and bebenic acids. At one period 
it constituted a valuable article of commerce witb tbe East until 
excessive imposts and extensive adulteration brought it into 
disrepute. 

In J amaica attention was drawn to tbe valuable properties of 
tbe oil as early as the year 1817, when a petition containing tbe 
following particulars was presented to tbe House of Assembly. 
It was pointed out tbat tlie Morengo plant grows equally 
well oii poor or rich soil, and is but little affected by drought. 
Six trees of the age of three years, grown in barren soil, each 
yielded 3 lb. of seed ; the seed yielded 2 oz, of oil per lb., and 
thus 36 oz, of oil was obtained from the six trees. The oil was 
said to be useful for salads and culinary purposes and to be 
ecpial to the best Florence oil as an illuminant, giving a clear 
light without smoke. It does not become rancid or acquire any 
disagreeable odour, and it yields a good soap. The seeds should 
he sown six inches apait;, and tbe young trees transplanted 
witbiii a year. Tbe trees should be tbinned-'^hr tbe third or 
fourth year, and, if topped at tbe proper season, will each pro- 
duce about 10 lb. of seed per annum. If the trees are'planted 
four feet apajt in rows 66 ft. long and 8 ft. wide, there will be 
1,320 trecLs per acre. Each tree will yield 0 oz. of oil which, 
at 90 oz. to a gallon, is 88 gallons per acre. With the oil at 
13.s‘. 4^/. per gallon, 100 acres would produce 5,866?.; allowing 
3,000/. for contingencies, there would remain 3,866/. net profit. 
It was. stated tliat tlie leaves au.d young branclies are useful for 
feeding catile iu dry wxnithei*, and that the residue left after 
expressing the oil can be used as a food for pigs and poultry. 

In 1854 a paper on this subject wms i‘ead by Mr. H. J. Kemble 
before the Jamaica Society of Arts, By expresvsion with very 
imperfect machinery he obtained oz. of oil from 1 lb. of seed. 
The oil was submitted to two watch-making establishments in 
Kingston, and it was repoided to be equal to the ‘‘ watch oil 
imported at a cost of 2>$, Qcl, for a bottle of the size of a man’s 
little finger. Although the demand for this oil for lubricating 
purposes might not be sufficiently great to be remunerative, the 
author was of opinion that it could be produced and sold at a 
price which would enable it to compete with" other oils used for 
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domestic purposes^ since the cultivation is attended witii but 
little difficulty and expense. This he illustrated with the 
following estimate : — 

Number of trees per acre ... 1,320 

Yield of seed per acre at 3 lb. per tree ... 3,960 lb. 

Yield of oil per acre at 2 oz. of oil per ib. of seed 7,920 oz. 

or (at 160 oz. per gallon) ... ... ... ... 49^ galls.. 

Yaliie of oil per acre at 8^. per gallon 191. 

or from 100 acres 1,980^. 


Ill ail aceoimt^of Ben oil given by Mr. William Hamilton^ 
M.B., in the “ Pharmaceutical Journal/’ vol. v., p. 8, it is said 
that Geoffry obtained 304 oz. of oil from 8 lb. of decorticated 
seedj or about 24 lb. per 100 lb. of seed. The oil is particu- 
larly valuable for ointments since it can be kept for almost any 
length of time without undergoing oxidation. This property, 
together with the absence of colour, smell and taste, renders it 
peculiarly adapted for use in the '' enheurage ” process of 
extracting perfumes. 

A firm of oil manufacturers in Kingston, Jamaica, have 
recently made an experiment to ascertain the cost of production 
of the oil. They paid Ss. per cwt. for the seed, and found that 
the husks constituted 40 per cent, and the decorticated seeds 
60 per cent. The seed, when expressed warm, but not hot, 
yielded about 124 lb. of oil per cwt. Their final result showed 
a cost of 80Z. per ton for the oil. A sample of this oil was sent to 
England for valuation, and a report was received which stated 
that Oil of Ben ’’ was now supei'sedecl by an oil obtained from 
the head of the sperm whale, and that the value of the sample 
submitted was about equal to that of the best cottoii seed oil. " 
In May, 1903, a small specimen of Ben oil was supplied to 
Dr. J . Lewkowitsch from the Imperial lustitute. A rq)ort on 
this sample has been published in The Analyst, 1903/’ vol. 28, 
p. 343, fpm which the following extract is taken : — “ The chief 
interest in this oil depends on its low iodine value ; this explains 
why the oil is specially applicable for lubricating watch-springs 
and other delicate machinery.’’ The following constants -^ere 
determined : — 

Specific gravity at IS'^ C. (water at lo'^ 0. = 1) ... 0-91267 

Iodine value ... 72*2 

Iodine value of the liquid fatty acids 97*53 

Eefraction (butyro-refractometer) 50*0^ 


A sample of pods and seeds which were identified as those of 
Mormgd pterygosperma has been received recently at the 
Imperial Institute from Northern Nigeria. On examination 
in the Scientific and Technical Department, the seeds were 
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found to contain C8 per cent, of a pale yellow oil wliicli was 
almost odourless, and possessed a bland agreeable taste. This 
oil (obtained by extraction witk etber) consisted of a liquid and 
a solid portion, wbieli were separated by filtration at 17 to 
18° C, and separately examined. 

Tbe analytical constants of these two portions are given in 
the following table: — 


Specific gravity at 15° C. 

Liquid 
parti (in. 

0-914. ... 

Solid 
port km. 

Acid value... 

15-3 

— 

Free fatty acids (calculated as oleic 
acid) 

7-7% ... 


Saponification value 

189-2 

194-4 

Ether value 

173-9 

— 

Iodine value 

70-7 

68-3 


Samples of the seed and of the oil were submitted to brokers 
for valuation. They reported that in order to obtain trust- 
w^orthy commercial quotations, large samples of the oil would 
be necessary for practical trials, and that if the results of these 
trials proved satisfactory the oil would probably be able to 
-compete for edible and culinary purposes with American refined 
cotton seed oil, which is at present worth about 22L per 
ton. The seeds were valued at about 7Z. per ton delivered in 
London. 

Another sample of Ben oil from Jamaica was received at the 
Imperial Institute in December, 1S03. It h^4^ very slight, 
pleasant odour, and an agreeable taste. On examination in 
the Scientific and Technical Department it yielded the follow- 
ing results. "When filtered at 17° C. it was found that 60 per 
cent, of the material was liquid, whilst the remaining 40 per 
cent, consisted of a nearly white, solid fat. The liquid portion 
ivas clear, bright, and of a pale yellow colour. The constants 
of these two portions were found to be as follows : — 

Liquid portion. Solid portion. 

Specific gravity... ... 0*9124 at 15° 0. 0*8650 at 100° 0.* 

* Acid value 8*7 7*2 

Tree latty acids (calcu- 
lated as oleic acid) ... 4*4 per cept. 3*6 percent 

Saponification value ... 196*3 193*6 

Ether value ... ... 187*6 186*4 

Iodine value ... ... 70*1 65*2 

* Comp xred wifcli water at 15° 0. 

‘ Erom these accounts of Ben oil, it appears that although it 
would not yield the extravagant profits expected in 1817, yet 
if it could be produced at a. sufficiently cheap rate it would be 
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likely to find a market for dietetic purposes, and possibly an 
opening miglit be secured for the liquid portion of it as a liibri“ 
cant for fine machinery. 

The cost of producing the oil as given by the firm of oil 
manufacturers at Eingston, Jamaica, appears very large; it 
must be pointed out^ however, that the initial cost of the seed 
was very considerable, the yield of oil was less than would 
be expected from the fact th t the decorticated seed contains 
from 35 to 38 per cent, of oil, and no allowance seems to have 
been made for the residual cake which might he of value as 
a cattle food. 


COTTOE CULTIVATION IN THE SUDAN. 

The extension of cotton cnltivation in the Sudan is alluded to 
by Lord Cromer in the Report on the Finances, Administra- 
tion and Condition of Eg 3 rpt and the Sudan in 1903” It is 
pointed out that at the present time the greater part of the 
cotton is grown on lands watered only by rain, whereas it is 
highly desirable that the plant should be- cultivated on irri- 
gated lands. It is not considered necessary to delay the pro- 
gress of the industry in the Sudan until large irrigation works, 
capable of increasing the water supply both of this country 
and Egypt, are. -completed, but it has been decided to allow 
sufficient water to be taken from the Nile in summer to permit 
of an experiment on a fairly large scale being made in the 
Berber district. Further, the hope is expressed that it may be 
possible to irrigate som’e parts of the Sudan without having 
recourse to the waters of the Nile. 

An enquiry has been made recently with regard to the, possi- 
bility of developing the cultivation of cotton in the Tokar Plain, 
near Suakin, by means of improvements in irrigation, but it 
has been found that it would not be worth while to go* to any 
great expense in this matter, since the supply of water is insig- 
nificant in amount and extremely irregular. 

It is stated that cotton could no doubt be grown in the Ba.hr- 
el-Ghazal Province on non-irrigated land, hut it is feared that, 
even when the Suakin-Berber railway is completed, the cost 
of transport from this remote region will be almost prohibitive. 

The cultivation of cotton on the Blue Nile and Binder rivers 
has Been dealt with in a recent report 0 ‘f the Moudir of Senaar. 

Cotton is grown on the Blue Nile both on irrigated and non- 
irrigated landj hut on the Binder it is cultivafed entirely 
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witkomt irrigation. Tlie varieties grown are Abu Hareira/’ Cotton 
Belwa/^ and The two former plants are in- CnltiTation 

digenous, and are grown chiefly on the river banks ; they last |ii the 
for three years or more, and yield the best cotton in the third Sudan, 
year. The “ Mumtez ” variety was probably introduced into 
the Sudan by Mumtez Pasha during the rule of the former 
government ; it is usually grown on non-irrigated land and is 
renewed every year. 

The cotton plants receive no attention during the winter, but 
the ground is roughly cleared at the beginning of the rainy 
season. On non-irrigated land the seed is sown in July, and, 
in all cases, the cotton is readv to be gathered after the lapse 
of four months. The collection of the fibre is generally efiected 
in three operations ; the last pickings are inferior in quality 
to the two earlier crops since at this time the plants are 
adversely affected by the drought. 

The best districts for cotton growing or non-irrigated land on 
the Blue Nile extend from Siiiga southwards as far as Abu 
Naania. The average crop in a good year amounts to about 400 
rottles per feddan (or 3G0 lb. per acre), including the seed, whilst 
in a bad year it falls almost to nothing. 

During the year 1903 an experiment was commenced at Wad 
Medani with seed of the “ Mitafifi^' variety, which was distri- 
buted to the natives. The assistance of an Egyptian cotton 
expert was obtained, and the leading sheikhs were brought 
together and given practical instruction in cultivating cotton 
by irrigation. The natives cling to their old metSo'a of growing 
the plant on non-irrigated land, as it gives but little trouble and 
yields all the fibre required for their own use. 

On the Binder, each village was directed to sow cotton seeds 
at the end of July on a small patch of land irrigated by 
“ shadoofs.” In September the results were found to be most 
satisfactory, both the '‘Mitafifi” and “Mumtez” varieties 
having grown well. 

The supply of labour in the Sudan is somewhat precarious. 

Owing to the great decrease of population which has recently 
occurred an external supply of labour will prohabl}?' be needecL 
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COTTOiSr ClTLTIYATIOJf IN THE EIIENGH COLONIES. 

Tile siiliject of tlie in sufficiency of tiie cotton supply is 
receiving attention not only in tiiis country but in all parts 
of tile world in wffiich tlie cotton nianufactiiring industry is 
established. 

In France, strenuous eSorts are being made by the Colonial 
Cotton Association to advance the cnltiviition' of cotton in the 
French Colonies. The objects wdiicii this Association have in 
view are : (1) to develop the cultivation of cotton in those 
Colonies in which the plant already grows ; (2) to study methods 
of ginning and baling adapted to the nature of the cotton and 
the local resources ; (3) to give consideration to the means of 
transport and, acting in conjunction with the public authorities, 
to increase these and make them as economical as possible; 
(4) to induce growers to improve the quality of their products 
by purchasing the best varieties of seed and thus to facilitate 
the creation of markets, and (5) to distribute selected native 
or foreign seed in the villages in order to obtain more highly 
esteemed varieties of cotton. 

A report of the progress of the Colonial Cotton Association 
in pursuit of these objects during the first year of its existence 
was given recently at the Annual General Meeting of the 
Association, and has been published in the '' Revue des Cultures 
Coloniales/’ 1904, vol. 14, pp. 129-144. 

Whilst the experiments in cotton growing, which are 
described below, 'were in progress in the Colonies, ginning 
machines of wnous systems, designed for manual labotir, were 
purchased in England and America and tested in Havre. As 
a result of these trials, a number of gins were purchased and 
sent to different Colonies. During the year 190Jb the Colonial 
Cotton Association distributed 3,025 kilos, of seed aud bought 
30 ginning machines costing about 750 francs each. 

Asia. 

Some years ago experiments in cotton growing were made in 
Tonkin and in Thanh-Hoa, the northern province of Ann am. 
American, Indian and Egyptian seed was distributed tc^ the 
colonists and to the chiefs of military districts, whilst a fur- 
ther quantity was sown at considerable expense in particular 
concessions. The results were unsatisfactory and the products 
showed evidence of degeneration ; the fibre was short, harsh 
and unworkable. Much difficulty was experienced in carrying 
on the cultivation, and the crops suffered owing to the irregu- 
larity of the rainfall. 

At the present time an attempt is being made at Dani-Xiiyen, 
rear Hanoi, to grow arborescent cottons deinved from seed im- 
orted from India ; these plants., after several seasons, have 
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attained an almost wild state witliout undergoing alteration or Cotton 
degeneration. Cultivation 

Cotton is cultivated on a small scale in all parts of Aiiiiam. in the 
The fibre is strong*, fairly long and regular, and of good colour, Frencli 
but somewhat woolly ; it is comparable with Indian cottons of Colonies, 
good quality. The small quantity produced in this country, 
however, is in the hands of the Chinese, who make advances on 
the crops and re-sell the cotton at a high price. 

In Cambodia, a cotton plant which yields a fibre of regular, 
silky staple is grown along the course of the Eiver Mekong, but 
here again the trade is in the hands of the Chinese, and nearly 
the whole of the product goes to Japan. 

The cultivation of cotton in Indo-China could probably be 
extended, but the crops would either be used locally or exported 
to China or J apan ; for this reason the French Colonial Cotton 
Association has not attempted hitherto to develop the industry 
in these French Colonies. 

OCEAXIA. 

Cotton occurs in several French Colonies of Oceania. In 
New Caledonia, where the plant is known to grow wild, 'experi- 
ments were made in 1869-1871 with “ Sea Island ’’ seed, but the 
results were unsatisfactory ; the soil is poor, the seasons are 
irregular, and the climate is too moist and cold at the period in 
which the capsules ripen. 

In the Loyalty Islands, which lie to the east of New 
Caledonia, the climate is drier*ancl more equable, and the seasons 
ane more regular. The Yice- President of the Chamber of 
Agricnltiire of New Caledonia has proposed -ceeently to en- 
d'eavoiir to introduce cotton growing among the natives, and 
consignments of “ Abassi,^^ Mitafifi,^^ and Sea Island seed 
have been despatched for this pnrpose. 

The cultivation of cotton was at one time carried on in 
Tahiti to a considerable extent; the fibre produced was long, 
silky and resistant. The following table shovrs the quantities 
exported in three typical years: — 


* ' Tear. 

Exported to 
France. 

Exported to 
Other Countries. 


Kilogram. 

‘Kilogram, 

1880 

137,567 

“■ 431,904 

1890 ... ‘ 

22,799 

196,986 

1902 

10,939 “ 

6,193 


The only cotton now produced in the island grows wild, as the 
^natives do not find its cultivation sufficiently remunerative. 

A small quantity of cotton is also grown in the Marquesas, 
and the whole is exported. 
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Arrica. 

Algeria. — Tlie lack of inugation, tke MgK rent ckarged for 
tlie land, tlie scarcity of labour, and tke unfavourable clinnitic 
conditions render it improbable tkat cotton growing in Algeria 
will develop to any considerable extent. During tke American 
Civil War, kowever, cotton was cultivated in tkis Colony on an 
extensive scale, tke industry being aided by large Government 
bounties. Wkeii tke bounties were withdrawn, tke cultivation 
rapidly declined; tke plants degenerated, tke seed required 
frequent renewal, and tke growth of weeds necessitated so large 
an amount of labour, tkat the industry was no longer remunera- 
tive. A few years ago some experiments ivere made at Fougaki, 
in rOued Eir and at Biskra; samples produced at tke last- 
mentioned locality, where 4,000 hectares are devoted to cotton, 
were of fine quality and long staple. 

Tunis. — Tke meteorological conditions in Tunis are not 
favourable to cotton cultivation. Tke plant would no doubt 
grow well on irrigated lands, but suck areas are limifell m 
extent and very costly. Cotton occurs in the oases, but tke 
natives do not devote themselves to its cultivation, as they do 
not consider it sufficiently profitable, and prefer to use the 
available water for watering their vegetables, cereals and fruit 
trees. Experiments are being carried on at tke present time 
in Creteville, where samples of Mississipi and Texas seed have 
been forwarded for tke purpose. 

Somali Coast. — An attempt is being made to grow cotton at 
Jibuti from “ Sea Island ” and “Mitafifi” seed, but even, if tke 
experiment succeeds it does not appear possible to develop tke 
industry since tke nativcvS kave no idea of agriculture and no 
taste for it. 

La Eeuxion. — ike time of tke American Civil War tlie 
wealtk of La Eeiiiiion was grecvtly enkaiiced by its cotton trade, 
but tke industry \vas after wai'ds abandoued. In tke 3 ^ear 189(1 
tke Ckamber of Commerce of Havre sent an expert to ike 
country to study tke possibility of reviving tke cultivation. 
His experiments led to tke conelusion tkat cotton grows well 
in tke island, but tkat tke iiidiistry cannot be made ])rofital)le 
owing to tke scarcity of labour ; ke also remarked tkat cyclones 
are frequent, and tkat tke bolls are particularly liable to attack 
by insects. 

Tke cultivation of tke sugar-cane in La Eeunion. is gradtially 
declining, and for tkis reason it is desired to re-establisk cotton 
growing; a consignment of seed was forwarded to tke island 
in 1903 and is at present in course of trial. 

Mayotta. — The sugar industry kas failed also in Mayotta, 
and its replacement by cotton cultivation is regarded as wortky 
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oi consideration. A sample of cotton grown in tlie year 1890 Cotton 
was reported to he of excellent quality and remarkably long CultiYation 
staple. in the 

CoMOEO Islands. — Interesting specimens of cotton grown in Erencli 
Great Comoro liave been submitted to the Colonial Cotton Colonies. 
Association. 

Madagascar. — Before the introduction of European cotton 
materials into Madagascar, cotton was cultivated by tke natives, 
particularly in Emyrne and in tke Betsileo. Tlie indigenous 
cotton is not of very good quality; labour is abundant in 
Emyrne, but tbe soil is poor and tbe cost of transport from tbe 
interior of tbe island is considerable. Tbe only region in wbieb 
tbe cultivation could be developed extensively is tbe western 
side of tbe island, where tbe climatic conditions seem perfectly 
suited to tbe cotton plant, and where tbe watercourses are, for 
tbe most part, navigable. 

Tb© seed is sown from ISTovember to J anuary before tbe heavy 
rains, and tbe harvest is gathered from April to June after tbe 
later rains which occur at the end of March. 

In 1903 some experiments were undertaken on the cultiva- 
tion of cotton from Egyptian seed, but, unfortunately, most of 
the plants were destroyed by a cyclone, only those escaping 
which were derived from the seed of plants already acclimatised. 

Some samples of the ^^lint’’ produced showed deterioration, 
were harsh to the touch and of fine but irregular staple, whilst 
specimens of Grifton and Sea Island ’’ cotton which origi- 
nated from seed derived from previous trials were long and silky. 

These trials are being continued during the present year with 
seed of the Sea Island,^’ ^'Abassi,'' ^'Mitafifi,^^ and “ Jaiino- 
vitch seed. 

A sample of cotton grown near Ambositra from Egyptian 
seed was reported to be of good colour, but of irregular, soft and 
woolly staple; and another sample, from Georgia seed, was 
stated to be of good colour and quality, and of fine and very 
long staple^. 

An experiment station is to be established in the West of 
Madagascar for the cultivation and acclimatisation of various 
cotton plants. The Governor and the local Chamber of Agri- 
culture Bre taking great interest in cotton growing, and 400 
kilos, of Egyptian and American seed and a saw-gin have been 
forwarded to the island by the Colonial Cotton Association. 

Congo.-— The prospects of cotton cultivation in the French i 

Congo are not promising ; the cotton is shorty labour is expen- 
sive, and the climate does not appear to be favourable. I 

' Daitomey.— In Dahomey, beyond the forest of oil,' palms ; 

whiyh/Gxtends 120 kilometres from the coast, is found an argil- ■ ; 

0 ' r 
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laceoiis and ferruginous soiF wliicE’ seems suitable for tie cotton 
plant. Ill tliese elevated regions cotton ias always been grown 
by the natives for tlieir own use, but tlie cultivation bas gradu- 
ally diniinislied owing to the increasing quantity of manufac- 
tured cotton goods imported from Europe. 

Tie development of tie industry will become possible as soon 
as tie railway will permit tbe transport of the raw product at 
a reasonable cost, since there is an abundance of efficient labour 
available. The seasons are well marked, and the country is 
traversed by four large rivers which overflow their banks 
irregularly from May to September. The inhabitants are safcl 
to be disposed to plaift cotton extensively. A supply of 
Mississipi and Texas seed has been forwarded to several persons 
in the Colony, and a ginning machine has been sent to Kotonou 
and placed at the disposal of the Govenior. 

In April, 1903, 2,000 kilos, of cotton were exported from 
Savalou to Havre. This product was obtained from plants of 
one year’s growth, the plantations being renewed annually by 
the natives. The staple was of a yellowish colour, irregular, 
18-25 mm. in length, harsh to the touch, and lacking in lustre 
and silkines®. On submitting the material to spinning and 
weaving trials good results were obtained. 

Ivory Coast. — ^Cotton grows wild in the north of this Colony, 
whilst in other parts it is cultivated by the natives. The seed 
is sown in April and May and the harvest is gathered in Decem- 
ber and J anuary. Primitive methods of cultivation are 
employed, and the product is of short and irregular staple. 

French Guinea. — Cotton growing cannot be attempted in the 
coast regions of French Guinea on account of the persistent 
rains. In Rio-Pongo, however, on the banks of the River La 
Fatallah well defined dry and wet seasons occur, and it is 
possible that satisfactory results might be obtained- in this dis^ 
trict. Wild cotton plants are met with at a distance of about 
300 kilometres from the coast, and, owing to the possibility of 
irrigation their cultivation would be easy. 

During 1900-1901 an attempt was made to grow cotton in 
High Guinea; no less than 30 different kinds were planted, 
but with the exception of two Egjrptian varieties Abassi ’’ 
and “ Mitafifi none of them succeeded nearly as well as the 
indigenous cotton. In March, 1903, another experiment was 
commenced under the auspices of the Colonial Cotton Associa- 
tion. American, Egyptian, Peruvian and Haytian seed was 
sown, and millet was planted between the different varieties in 
order to prevent hybridisation as far as possible. The results 
showed that ^"'Mitafifi ’’ was the only variety which grew well 
and did not appear to be injured either by the great heat or by 
the protracted rains of the winter season, These ©xperimeiits 
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indicated^ tlierefore, that only the Egyptian varieties are 
capable of becoming acclimatised to this region. 

The districts of Saloum and Casamance seem to offer very 
favourable conditions for cotton cultivation. Several experi- 
ments have been made in the latter locality and two varieties 
in particular have succeeded well, viz., long- stapled Georgia 
cotton and short-stapled Louisiana cotton. The latter variety 
resembled the indigenous cotton of these regions, but had a 
very fine staple of about three times the length. 

Senegal. — There are vast territories in the hinterland and on 
the river banks of this Colony available for cotton growing, but, 
owing to the insufficiency of the rainfall, cultivation can only be 
carried on where irrigation is possible. An experiment has 
been made recently on lands situated at the junction of the 
rivers Taouey and Senegal, where the fields can be irrigated 
during the whole of the vegetative period of the cotton plant. 
Seed of several varieties, American, Egyptian and Peruvian, 
was sown at the beginning of August, 1903. The crops 
obtained were of good quality, and neither the American nor 
the Egyptian varieties appeared to have degenerated. Another 
trial, carried out at Podor, confirmed the conclusion that cotton 
of a useful quality can be grown successfully in vSenegal, but 
only on irrigated land. 

In 1903, an experiment with American, Egyptian and in- 
digenous seed was made in High Senegal. The cultivation was 
carried on exactly in the manner practised by the natives and 
without irrigation. From the results obtained, it is evident 
that Egyptian cotton cannot be grown successfully in High 
Senegal, but that the American variety Excelsior seems 
capable of propagation. 

The cultivation of cotton is being encouraged at St. Louis, 
and the Colonial Cotton Association has forwarded an American 
ginning machine to this town and placed it at the disposal of 
the local Chamber of Commerce. 

French Sudan. — In the French Sudan the river Niger is 
knoA^i by the names of the Joliba and the Issa-I3er ; the former 
extends from its source in High Guinea to the lake district of 
Jenne, and the latter commences at this point and ends at Say. 
The climate of the Joliba region is divided into sharply defined 
periods. The rainy season begins from May 15th to June 1st 
and terminates between the 15th and 20th of October. The 
dry season commences in November, and intense heat is ex- 
perienced from the middle of March until the end of April. 
The climate of the Issa-Ber district is more healthy ; it is 
drier and warmer, and the wet period is shorter and less 
dangerous. The rainy season extends from the end of June 
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to tie beginning of October. Tie diy season commences with, 
tliick fogs in October, and tie greatest beat occurs in May, 
June and July. 

The rivers overflow their banks in the rainy season and, in 
consequence, the lands maintain during the winter a constant 
and uniform degree of moisture extremely favourable to the 
cultivation of cotton. 

Cotton growing has long been practised by the natives. ^ The 
population is densest on the banks of the river in proximity to 
the areas of cultivation. If the native is assured that his crops 
will prove remunerative he will develop the indust^ and im- 
prove his methods. The supply of labfur available is sufficient 
to put under cultivation the greater part of the lands enriched 
by the overflow of «the Niger. It is evident, therefore, that the 
French Sudan appears to ofier all the conditions required for 
promptly yielding practical and important results. 

In March, 1903, a largo supply of American," Egyptian, 
Indian and Peruvian seed was sent to the Sudan and distributed 
in the districts of Bammako, Segu and Sansanding on the 
Niger, and San and Jenne on the Bani, In order to avoid 
confusion and admixture of the seed, each village was supplied 
with one paiiicular kind. The natives were instructed in 
methods of sowing and cultivating by agents of the Colonial 
Cotton Association. The reports already issued have shown 
that, on the whole, these experiments have proved extremely 
successful. 

A consignment of indigenous cotton grown in Segu was 
forwarded to F'rance in 1903. The staple was white, short and 
somewhat rough, hut proved well adapted to the operations of 
spinning and weaving. An experiment with Indian, Haytian 
and American seed was carried out in the same district. The 
American varieties yielded a fibre which was greatly superior 
to the indigenous cotton; its staple was fine, strong, of good 
colour, and 28 — 30 mm. in length. 

During the present year the work of the French Colonial 
Cotton Association is to be continued in the same manner as 
that hitherto adopted; the experimental areas, however, arc 
to he of greater extent and less widely dispersed. 
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SUG-AE-CANE EXPEEIMENTS IF THE LEEWAED 

ISLAFDS. 

Tiie origin of experiments witE sugar canes in tEe West 
Indies can be traced to tEe ravages wEicE were caused by tEe 
niotE-borer and tEe rind-fungus about tEe year 1892. At tEis 
time tEe Bourbon cane was generally grown, but as it became 
evident tEat tEis variety was especially liable to disease, 
experiments were instituted in order to obtain a stronger^ and, if 
possible, to evolve a disease-proof variety. Under tEe stimu- 
lation of tEe Imperial Department of Agriculture, wEicE was 
created in 1899 under direction of Sir Daniel Morris, fresE 
impetus was given to tEe movement for tEe improvement of 
sugar canes, and experiments were pusEed on in several of tEe 
West Indian Islands. Amongst otEers, an extensive series of 
experiments was instituted, under tEe superintendence of tEe 
Hon. Francis Wyatts, in Antigua and St. Hitts — two of tEe 
islands included in tEe Leeward group. TEese Eave been 
continued year by year since 1899, and Eave been gradually 
extended, so tEat tEe results obtained in tEe season 1902-3 Eave 
furnisEed ample material for tEe report recently issued. 

TEere were two principal objects in starting tEese experi- 
ments ; tEe one already mentioned was concerned witE tEe 
improvement of tEe cane by selection, either vegetative selec- 
tion, or selection of new seedlings, and tEe otEer was tEe experi- 
mental determination of tEe value of different manures. EacE 
of tEese necessitated a large number of experimental plots, and 
an important feature in tEe cultivation Eas b^en'tEat all tEe 
canes Eave been grown in tEe same way and under tEe same 
conditions as tEe ordinary crops on tEe estates. 

Taking first tEe expeiiments witE selected varieties, tEese 
are divided into two series, according as tEey were carried out 
with plant canes or ratoons, and also the average results are 
tabulated separately for Antigua and St. Kitts. In Antigua, 
during the season 1902-3, experiments were conducted with 
plant canes on seven stations, on which the soil varied from a 
Eeav^ clay to a friable limestone. On one station as many as 
35 selected varieties were laid out in plots, but on the remaining 
six stations 23 selected varieties were grown, and each trial was 
made in duplicate. TEe most important criteria in cane cul- 
tivation are the tonnage of cane produced per acre, the per- 
centage of juice obtained in the mill, and the degree of purity 
of the juice, i,e,, the relative proportion of sucrose, or true cane 
sugar, to reducing glucose. From the tabular statement (Fo. 8) 
given in the original, which shows the mean values from 11 to 
14 plots for each of the 23 selected varieticwS grown in this 
way, it is seen .that a Barbados seedling, B. 208, yielded 
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tlie largest ainount of sucrose per acre ; anotlier Barbados 
seedling, B. 150, wbich stands tliird on the list, exceeds the 
former in the amount of cane produced per acre. In a second 
table (No. 3G), which gives the means for plant-canes culti- 
vated on 6 to 8 plots in St. Kitts, B. 208 figures second on the 
list; the variety, ''Caledonian Queen,” which heads the list, 
gave a much higher tonnage and a higher percentage of juice 
per acre, but yielded a juice of inferior quality. Finally, in 
the table of results obtained with ratoon canes, B. 208 appears 
second in the list for Antigua, but is much lower in the list 
for St. Kitts. These facts, when taken in conjunction with the 
success of the same variety in Barbados and elsewhere, justify 
the opinion that '' B. 208 commends itself highly to planters 
on account of ’its good field character and the ease with which 
sugar can be manufactured from it. It also retains its excellent 
character when judged as a ratoon cane.” In spite of this 
favourable verdict, Mr. Watts warnsi planters not to decide too 
readily for this or any other variety, and reminds them that 
B. 208 has not been sufficiently long under cultivation — ^two 
years — to be accepted as the best variety. This warning is not 
superfluous when it is remembered that a preliminary trial 
with the Burke variety gave promising results which were 
not fulfilled when the plant was taken into cultivation. 
The Burke cane is also interesting because it furnishes 
an instance of a variety which has done very well in Antigua 
but has been a failure in Barbados. And whether it is a 
matter of soil or physical conditions, or a difference in strain, 
the same ii>eqMality of production may be expected even on 
different estates in the same island, so that it becomes a matter 
of importance to grow" varieties which have been proved locally 
successful and to obtain seed or euttiiig’-s from w"ell knowm 
sources. 

Experiments "were made to try the effect of applying ger- 
micides to cuttings before planting, and ordinary cuttings ot 
pieces of the cane bearing lateral buds only w’ere tried as well 
as tops ” on which the main grow-ing point is present. These 
w"ere treated with (1) Bordeaux mixture, (2) tar applied to the 
ends, and (3) a combination of the two. The treatra.ent was 
generally beneficial, but the best results were obtained with 
Bordeaux mixture alone. 

In the case of manurial trials, 38 different experiments were 
devised and set up in duplicate, in wffiich the nature and 
quantity of the manures were varied. The control plots were 
dressed with 14 to 20 tons of pen manure, and these were com- 
pared with plots treated with a larger quantity of the same 
manure or with various amounts of nitrogenous manures, 
phosphates, potash, guano and lime. The results are shown 
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very clearly in diagrams in wliicli tlie amount of sucrose Sugar-cane 
in tlie juice per acre is represented by a liorizontal line, Experi- 
and a break cuts off a proportion of tbe line wkicli ments 
corresponds to tke cost per acre of tke manure supplied; ^tke 
tkus reading the black line to tbe break gives tbe payable Leeward 
yield for eacb experiment. Diagram 2 is tbe most important 
as giving tbe mean results for 3 years for plant or first year 
canes. Tbe chief results obtained are that an application of about 
20 tons of pen manure well worked in is necessary, after which 
for plant canes artificial manures are not required and will 
not prove remunerative. Tbe addition of nitrogenous manure 
or potash increases tbe yield slightly, but is doubtfully re- 
munerative, while even tkongb tbe soil in tbe islands is con- 
sidered to be deficient in phosphates, tbe addition of phosphates 
to tbe plots receiving potash and nitrogen actually results in a 
decreased crop. For ratoon or second year canes, in order to 
obtain tbe maximum crop, tbe addition of nitrogenous manure 
is necessary either in tbe form of nitrate of soda or sulphate 
of ammonia, and it is important to add this in one application. 


KINO FROM THE BARK OF BIPTEBYX OBOBATA. 

It has recently been observed by Messrs. Heckel and 
Schlagdenhauffen, that, the leaves, stem and fruits of tke South 
American tree Bipteryx odorata from which Tonquiii beans are 
obtained, yield a resin with properties very similar to those of 
Manilla copal (Bulletm of the Imperial Institute, Vol. 1., p. 142). 

These authors in continuing their investigation of tke products 
of this tree have shown that its bark contains a liquid kino, of 
which a description is given, in a recent number of La Beime de 
GuUures Goloniales (1904, VoL xiv. p. 97). 

The liquid is found for the most part in the cortical regions of 
the trunk, and exudes, when incisions are made through the bark 
of tSe tree. Experimental incisions made in the late summer, 
gave very poor yields, but these will be repeated in the spring 
when it is expected that a better yield will be obtained. 

The kino was experimentally examined and compared with 
other kinos and found to be of fair quality, being completely 
soluble in warm alcohol, and leaving very little ask on ignition. 

The investigation of the mode of secretion of this kino and of 
the copal resin in tke tree is being continued, 
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THE FIXATION OP ATMOSPHERIC NITROGEN BY- 
CHEMICAL AGENCY. 

Tlie inability of most plants to directly assimilate the nitrogen 
of the atmosphere necessitates the addition to the soil of sohible 
substances which contain nitrogen in a state of combination. 
The action of fixing atmospheric nitrogen is known to occur 
naturally through the agency of bacteria associated with the roots 
of certain leguminous plants. By the growth of these plants the 
soil in w^hich they are grown is enriched with soluble compounds 
the nitrogen of which is available as plant food. The amount of 
this essential element obtained by this means is necessarily de- 
pendent on time and local conditions, and is often insufficient 
to replace the nitrogen removed from the soil by the cultivation of 
non-leguminous crops. The use of artificial nitrogenous manures 
supplies a ready means of improving soils deficient in nitrogen, 
and the substances mostly used for this purpose at the present 
time are ammonium sulphate and sodium nitrate. Nitrogenous 
manures have so far been more expensive than those containing 
other plant constituents, and for this reason the importance of 
devising a practical means for utilising the nitrogen of the atmo- 
sphere as a source of such manures has long been recognised. It is 
therefore interesting to note that the substance calcium cyanamide 
has recently been prepared with the use of atmospheric nitrogen 
on a commercial scale in Germany and has been placed on the 
market under the name of “ Kalkstickstoff.” 

During the experimental preparation of cyanides in the electric 
furnace in presence of free nitrogen, calcium cyanamide was found 
to be produced. Further, it was found that the same substance 
could be obtained by heating a mixture of lime or chalk and 
charcoal at 2,000 deg. G — a temperature below that necessary for 
the formation of calcium carbide — in a current of air. Under 
these conditions the nitrogen of the air enters into combination, 
and the principal product of the reaction is calcium cyanamide/ 

The manurial properties of this substance have been tested by 
Professors Wagner and Gerlach at Darmstadt and Posen respec- 
tively with various crop-plants, and although there is much to 
learn with regard to the conditions under which it may be most 
advantageously employed, this material has already ' proved itself 
a manurial agent apparently as valuable as amonium salts and 
nearly as effective as sodium nitrate. 

It is considered very probable that if calcium cyanamide can be 
manufactured cheaply it will find a place among the artificial 
nitrogenous manures. In this connection it may be mentioned 
that as cyanide of potash or soda can be readily prepared from 
calcium cyanamide this material is of interest not only in agricul- 
ture but also in the extraction of gold. 
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NOTICES OP SOME RECENT UNOFFICIAL 

PUBLICATIONS^ 

(^All these hooks have been added to the Impeidal Institute Library.') 


India : Our Eastern Empire. By P. H. Gibbs. Pp. yiii. 
+ 207. (London : Cassell & Co.) 

The greater part of this book is taken tip with short descriptions 
of the principal cities in India, and the portrayal of the special 
features to be observed by a traveller in Bombay, Madras, and 
Calcutta. The author describes the situation of the large cities 
lying on the banks of the Ganges, and recalls some of the events 
which have made them so noteworthy in the history of British 
India. To the account of the more important Native States is 
appended a special map showing the situation and extent of these 
territories. The chapter on India’s Frontiers ’’ describes the 
Khyber Pass, and in this connection a photograph of a caravam 
en route gives some impression of the mountainous nature of this 
country, in addition to illustrating the method of transport. In 
the two concluding chapters, which are mainly historical, the 
author traces the origin of the races and religions found in India, 
while the narration of the most impoi'tant event of recent times, the 
Delhi Durbar, is reseiwed for the close. The book contains 
numerous illustrations rejjroduced from photographs. 

The Nile Quest : A Record of the Exfl£>ration of the 
Nile and its Basin. By Sir Harry Johnston, G.O.M.G., ET.C.B, 
Pp, XV, + 341, with illustrations and maps. (London : Lawrence 
and Bullen, Ltd., 1903.) 

‘‘ The Nil© Quest is the first of a series of volumes on the 
history of great geographical discoveries issued under the general 
title of The Story of Exploration.’^ Beginning with the dawn 
of Nile exploration under such leaders as the usurper Aiuasis and 
the Persian conqueror Oambyses, the author traces the gradual 
growit/h of European interest in the Nile question as evidenced in 
the works of early Greek Mstoiuam and geograx>hers (Herodotus, 
Aristotle, and Eratosthenes), and pursues the story of the quest in 
the accounts of successive Persian, Greek, and Roman adventurers, 
through the Arab and Jewish researches of the middle ages, to the 
comparatively modern achievements of the Portuguese travellers 
of the 16th and 17th centuries. Chapters are devoted to the 
expeditions of Bruce, the pioneer of British Nil© explorers, to the 
opening up of the White Nile by Muhammad Ali, and to the 
reports sent home by emissaries of the Church Missionary Society. 
The volume forms, a record of the exploration of the Nile basin 
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during some three thousand years, includes a list of explorers 
whose researches contributed to the gradual revelation of the 
course of the great river, and ends with a bibliography of the 
books referred to in the compilation of the work. 

Food fob the Tropics: being a Short Description of 
Native Produce suitable for Food in Tropical Countries. 
By T. M. Mackniglit. Pp, ix. -h 116. (London. Calcutta, and 
Bombay : Thacker & Co., 1904.) 

Believing that the indigenous products of a tropical country are 
more suitable as food for the inhabitants than any which can be 
imported from another country having a totally different climate, 
the author proceeds to enumerate the various kinds of products of 
tropical countries, and to explain how they can best be utilised. 
Each chapter deals with one staple article of food consumed in 
Europe, such as bread, potatoes, meat, butter, vegetables, or fruit, 
and shows how every constituent of such food can be obtained in 
one form or another from native products of tropical countries. 
The appendices contain tables giving the percentage composition 
of some articles of food of the temperate and tropical zones, a 
bibliography, and a list of the best edible fishes of the tropics. 

Disinfection and the Preservation of Pood, together with 
AN Account of the Chemical Substances used as Antiseptics 
AND Preservatives. By Samuel Kideal, D.Sc. (Lond.). Third 
Edition. Pp. 494. (London : The Sanitary Pahiishing Co., Ltd., 
1903). 

Owing to its important bearing upon the question of public 
health, the subject of disinfection has received very careful study 
during recent years, and as a result great progress has been made 
in this branch of sanitary science. The aim of this book is to 
provide a convenient summary and review of the extensive litera- 
ture now available on the subject, which will be of service not 
only to the sanitary expert, but also to all those concerned in the 
practical work of disinfection. The third edition of the book has 
been recently issued, and the opportunity has been taken to revise 
the whole and to bring the information thoroughly up to date. 
The different methods of disinfection are fully described and their 
efficiency compared, after which a detailed account of all the prin- 
cipal disinfecting agents is given, with particulars regarding the 
specific action of each. 

In view of the disputes which have arisen regarding the use of 
food preservatives, the section upon this subject has been extended 
and now includes descriptions of the principal methods of preser- 
vation in use at the present time, together i^ith a summary of the 
conclusions arrived at by various committees appointed to invests 
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gate the question. The author takes the view that under present 
conditions it appears to be impossible, without incurring great 
loss, to dispense with the use of preservatives for perishable articles 
of food, and that in some cases the addition of chemical preserva- 
tives may even be desirable, providing proper control be exercised. 

The book concludes with a statement of the bacteriological and 
chemical methods employed in the examination of the various 
substances used for antiseptic or disinfecting purposes. 

A Treatise on Manures ; or, The Philosophy of Manuring. 
A Practical Handbook for the Agriculturist, Manufacturer, and 
Student. By A. B. Griffiths, Ph.D. Third edition, revised and 
enlarged. Pp. xvi. + 458. (London : Whittaker & Co., 1903.) 

In this book a short account is given of the nature and com- 
position of each of the numerous materials, both natural and 
artificial, now employed as manures. It includes an account of the 
machinery and processes used in the preparation of manu- 
factured manures. The principles of manuring, the analysis and 
valuation of manures, and other subjects relating to agriculture, 
are also dealt with though necessarily somewhat briefly. 

Plant-G-eografhy upon a Physiological Basis. By A. P. W. 
Schimper, Authorised English translation by William E. Pisher, 
B.A. Eevised and edited by Percy Groom, M.A., D.Sc., P.L.S,, 
and Isaac Bayley Balfour, M.A., M.D., F.fi.k Pp. xxx. -h 839. 
(Oxford : Olaredon Press.) 

At the present time when so much attention is being paid to the 
study of ecological botany, some interest attaches to the appearance 
of a translation of SchimpePs “Pflanzengeogr&phie.” As those 
who have- perused the German edition will know, the author 
attacks ecological questions from the physiological standpoint, 
which he considers the most effective in the endeavour to realise 
the aim of geographical phytology, viz,, the explanation of the 
differences existing among different floras. 

The book is divided into three parts. The first deals with the 
different factors affecting plant life, the chapters on “ Water'’ and 

Soil ” being of special interest. In the first of the two chapters 
of ihe second part plant formations are considered, of which 
Schimper distinguishes two ecological groups: the climatic, the 
character of whose vegetation is governed by atmospheric condi- 
tions, and the edajphic, whose vegetation is chiefly determined by 
the nature of the soil. The second chapter contains an account 
of the various plant guilds, including lianes, epiphytes, saprophytes, 
and parasites. The first and second parts may be considered as 
introductory to the third, which forms the bulk of the book. This 
section is concerned with an account of the floristic characters of 
the great geographical zones. 

The volume contains numerous original illustrations. 
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The Elements of Mining and Quarrying. By the late Sir 0. 
le Neve Foster, D.Sc., P.R.S. Pp. xvi. + 299. (London: 0. Griffin 
& Go., 1903). 

This book deals in a concise manner with the general principles 
underlying modern practice in mining and quarrying. The first 
chapter treats of the occurrence of the various economic sub- 
stances which are obtained from the earth’s crust, giving examples 
from typical mines. In chapter two an account of surface indi- 
cations of minerals is given. Chapters three and four deal with 
the methods of boring and with excavation by manual labour and 
machinery. Chapters eight to eleven describe mining equipment, 
and cover the methods of haulage, hoisting, drainage, ventilation, 
and lighting. The three concluding chapters deal with mining 
regulations and with accidents, and the diseases peculiar to workers 
in mines. 


Metallurgical Analysis and Assaying. A three years’ course 
for students of schools of Mines. By W. A. Macleod, B. A., B.So., 
A.O.S.M. (N.Z.), and Chas. Wilken, P.C.S. Pp. xii. + 318. 
(London : Charles Griffin & Co., Ltd., 1903.) 

This is a text book of a comprehensive character. Detailed 
instructions for the qualitative and quantitative analysis of 
inorganic substances are contained in Parts I. and II., where all the 
methods in common use are described. Part III. is divided into 
two sections, of which the first deals systematically with the assay 
of the principal €res, while the second is devoted to technical 
analyses, including those of water, furnace gases, coal, cement, 
and petroleum. 

The book assumes no previous knowledge of practical chemistry, 
and contains full directions for the work of students. 


Outlines of Geology : an Introduction to the Science foe 
Junior Students and General Headers. By James Geikie, 
LL.D., D.C.L., F.R.S. Fourth edition, revised. Pp. xii. -f 424. 
(London: Edward Stanford, 1903.) 

This is, as its title implies, an elementary manual of Geology. 
It describes in turn the chief geological agencies and the results 
of their operations. The principal minerals and rock types and 
the structures of the latter are next dealt with, a special chapter 
being devoted to ore deposits and their inode of occurrence. The 
concluding chapters are concerned with stratigraphical geology, 
and contain descriptions of the more important formations and the 
fossils that characterise them. There are numerous illustrations. 
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Mineral Systems. — A, review with outline of an attempted Notices of 
classification of minerals in natural groups. By E. J. Chapman^ some recent 
PIi.D. Pp. ix. + 144. London: Williams & Norgate, 1904. Ilnofficial 
The author proposes a new classification of minerals in which TiiMica- 
less attention is paid to the chemical composition and more to tious. 
physical characters than has usually been the case. Some notes 
on blowpipe reactions are appended. 

The Cyanide Process of Gold Extraction. By James Park. 

Pp. xiv. 4" 187. (London : 0. Griffin & Co., 1904.) 

The extraction of gold by means of a dilute solution of potassium 
cyanide as applied to tailings from free milling ores is a simple 
matter, but the modifications which are necessary in the case of 
sulphide, telluride, and other gold ores tend to complicate the 
process, and to make it one of the most difficult of wet methods of 
extraction. The recovery of the gold, either direct from the cyanide 
solution or by precipitation by means of zinc, has been much 
improved in recent years, with the result tliat lower grade ores 
can now be successfully treated. All these features of the process 
receive attention in this book, Gomniencing witli tlie chemistry 
of the process, the author describes the necessary appliances 
which are illustrated by large scale drawings. Succeeding 
chapters deal with the treatment of slimes and concentrates, and 
the recovery of gold by zinc precipitation. Pinally an account is 
given of the numerous variations of this process in vogue at 
mines in the Colonies and America. 

« 

The Oil Fields op Bussia and the Bussian Petroleum 
Industry. — A practical handbook on the exploration, exploitation, 
and management of Russian oil properties. By A. Beeby Thompson, 

A.M.L Mech.E. Pp. xviii, + 504. (London : Crosby, Lockwood 
& Son, 1904.) 

This book deals with the development and present condition of 
the mineral oil industry in the Caucasus. 

The author describes in some detail the geological structure of 
the country and the curiously irregular flow of the oil under- 
ground, and discusses the theories that have been put forward to 
account for its formation, but leaves the impression that there is 
still much to learn on the subject. 

The conditions in the Caucasus are very dissimilar to those that 
prevail in most mineral oil-producing regions, and as the result of 
long experience and repeated experiments methods and machinery 
have been evolved which differ widely from those in use elsewhere. 

They will be found described at length in the' present work, but 
the strata are so variable and the difficulties to be overcome so 
numerous and diversified, that even this bulky volume does not 
exhaust the technical details of the subject. 
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Considerable space is devoted to the methods of boring and 
casing the wells and to the important matter of the exclusion of 
water, the presence of which has most unfortunate results on the 
yield. The method of baling by means of long cylindrical 
louckets is clearly described, as well as the author’s “ air lift.” By 
the use of the latter the oil is raised with much less trouble and 
expense ; but it is only applicable when the well is at least half 
full of oil. 

A description is given of the fountains of oil which rise to a 
height of over 400 feet and sometimes become towering columns 
of fire. 

The book is well provided with statistics and statistical diagrams ; 
and detailed figures of the different fields as well as of the prin- 
cipal properties in each. A complete table of equivalents of 
Eussian moneys and weights is given in the Appendix. 

There are numerous illustrations, reproduced from photographs, 
and several maps. 
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INI>IAN ANI> COLONIAL COLLECTIONSm 


KEOENT CHANGES AND ADDITIONS. 

The Indian and Colonial Collections of the Imperial Institute 
are devoted to the illustration of the economic products and 
commercial resources of India and the Colonies. These Collections 
are contained in the galleries situated behind, and running parallel 
to the main building of the Institute. The arrangement is 
geographical, the galleries being divided into courts each of 
which is assigned to one particular colony. 

Representative exhibits of the products of many of the 
Colonies have been available to the public for some time, whilst 
others are now being arranged. 

Many of the Courts are at present receiving additions and 
undergoing complete re-organisation and re-arrangement, in co- 
operation with the Colonial Governments, in accordance with a 
general scheme to render them of greater value for technical purposes 
and as a means of extending general knowdedge of the Colonies 
and their economic resources, and of assisting persons desirous of 
proceeding to the Colonies in gaining information about the con- 
ditions and mode of life there, as well as for illustrating the 
progress of applied science in the utilisation of economic products. 

General information regarding each colony is being provided 
by means of geographical, geological and meteorological maps and 
special maps indicating the distribution of the principal crops, 
minerals, etc. ; whilst specially pi’epared tabulaf statements are 
employed to illustrate data supplied by the Governments con- 
cerned regarding area, population, revenue and expenditure, and 
trade, with details relating to the values of the more important 
products. The specimens of the jproducts are classed in the first 
instance as vegetable, animal or mineral, and subdivided 
according to their uses ; vegetable products falling into such 
groups as food-stufis, timbers, gums, resins, and drugs. 

As far as possible samples of the finished article as produced in 
the Qolony will be exhibited together with the raw material, and 
intermediate stages. Photographs are employed to illustrate 
characteristic scenes in the cultivation, collection or manufacture 
of products, and by means of special labels concise information 
is provided as to properties, uses and supply. 

When this work is completed it is hoped that each Court will 
give an accurate representation of the economic resources of a 
Colony, and that the Collections will prove an important factor 
in extending public knowledge of the Colonies, and in furthexing 
their economic development. 

Jl 2 
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HEW SOUTH WALES COURT. 

EUCALYPTUS OILS. 

All extensive and interesting exliibit of tlie eucalyptus oils oi 
New Soutli Wales kas keen presented to tke Imperial Institute 
by tke Tecknological Mnseum, Sydney, and is now arranged 
and available to tke public in tke New Soutk Wales Court in 
tke Exkibition Galleries. 

For several years Messrs. E. T. Baker, F.L.S., and H. G. 
Smitk, F.C.S., respectively Curator and Assistant Curator of 
tke Tecknological Museum, Sydney, kave been engaged in 
investigating tke eucalypts of tke State, especially in reg*ard 
to tkeir essential oils. Tke results of tkeir work kave appeared 
in numerous papers contributed to tke Royal and Liimean 
Societies of New Soutk Wales, and in 1902 a coniprekensive 
summary of tke investigation was published officially under tke 
title A Eesearck on tke Eucalypts, especially in regard to 
tkeir Essential Oils.^' This volume contains a full account 
of tke botanical and ckeinical ckaracteristics of all tke species 
investigated and is copiously illustrated tkrougkout, tke 
botanical plates being drawn from the material used in tke 
work. 

As Messrs. Baker and Smitk state in tke preface to tkeir book, 
tke investigation was undertaken owing to tke lack of know- 
ledge of tke eucalypts of tke State, and witk tke view of assist- 
ing tke commercial utilization of tke oils, wkick at tke time 
appeared inferior in quality to eucatyptus oils obtained from 
Tasmania, Victoria, and Soutk Australia. 

One of tke most interesting facts ascertained during tkis 
research, and one of great economic importance, is that the 
oil obtained from many of tke species possesses certain definite 
constituents and properties wkick are constant, nO' matter where 
tke trees are grown. For this reason it is important to restrict 
commercial operations to those species wk®se oils are proved 
to be of good quality and to keep the products of individual 
species distinct. If tbis is done, tke quality of any eucalyptus 
oil can be assured and an industry built up of a product tke 
name of wkick should be a guax’antee of tke constancy of tke 
constituents, so that tke purchaser may be sure of obtaining 
what he requires. Nothing can be more detrimental to- tke 
industry than tke indiscriminate mixing of tke leaves of various 
eucalypts. 

Tke deserved prominence obtained by tke oils of Eucalyptus 
glohulus, E, meorfolia, and a few other species wkick have 
been so extensively distilled in tke past, is apparently due rather 
to tke perseverance and persistency of tke companies working 
these oils than to any superiority oi tke oils themselves. Some 
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other species, e,g., E. Smithii, are now brought forward as yield- 
ing oil of very high quality and possessing other characters of 
commercial value. 

During the progress of the research Messrs. Baker and Smith, 
were led to revise the usually accepted classification of the 
genus and the species, as described, are found on the characters 
of barks, timbers, the chemical and physical properties of the 
oils, and field knowledge, in addition to morphological charac- 
ters. Species constituted on this broader basis are found to be 
practically constant in their botanical and chemical charac- 
teristics, however great their geographical range, a point 
obviously of considerable economic importance. 

Of the 120 species of eucalypts occurring in IsTew South Wales, 
about 111 have been investigated, and as many of these also 
occur in other States, much of the work is really of direct value 
for the whole Commonwealth; and it is now possible to state 
with considerable accuracy what the quantity, composition, and 
probable value of the oil obtainable from any given species 
would be. 

The exhibit in the New South Wales Court comprises samples 
of the oils and specimens of foliage, flowers, fruits, timber, and 
bark of the greater number of the species examined. The 
yield and the principal constituents of each oil are given on the 
labels, and for those desiring more information, the papers 
published by the investigators are available in the library of the 
Institute, and can be seen on application at the Central Stand 
in the Exhibition Gralleries, 

The exhibit is divided into four classes, according to the 
composition of the oils. The following notes refer to the 
species yielding oils richest in eucalyptol; the remaining 
classes will be dealt with later. 

Class 1. — Oils richest in Eucalyptol. 

E. hemilampra, F.v.M. Mahogany.^’ 

The crude oil is reddish-brown in colour, and its odour re- 
sembles that of oils belonging to- the better class. Specific 
gravity of crude oil 0'9282; specific rotation [a] b = + 7’64^. 
78 per cent, of the oil distilled between 169^ and 183^ C., and 
contained 43 per cent, of eucalyptol. 

B. resinifera, Sm. Eed or Forest Mahogany,” 

One of the largest forest trees of the State, found through* 
out neaiiy the whole of the coast district of New South 
Wales. The crude oil is dark lemon coloured; the first 
fraction contained 60 per cent, of eucalyptol. The average 
yield of oil was 0*302 per cent. 


Eucalyptus* 
Oils of 
Mew South 
Wales. 
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E, p)olljanthema, Sieb. Red Box.’’ 

A good timber tree found in New Soutli Wales and Victoria. 
Average yield of oil 0*825 per cent. Tlie crude oil is of a ligM 
amber colour, lias an odour resembling the better ^ class 
eiical}^tus oils, is rich in eucalyptol and contains some piiieiie, 
but no phellandrene. The oil may be considered good, except 
that esters are present in rather large amount. 

E, Behriana^ P.v.M. ‘"'Mallee Gum.” 

A small tree of the “mallee ” country, ranging through New 
Soutli Wales, Victoria, and South Australia. The average 
yield of oil was 0*614 per cent. The crude oil is reddish brown, 
with the odour of better class eucalyptus oils, fairly rich in 
eucalyptol, and containing pinene, hut no phellandrene. The 
specific gravit}^ of the oil was found to he high, 0*9237, whereas 
the amount of eucalyptol present was only moderate, and this 
oil is cited as an illustration of the fallacy of the supposition 
that a high specific gravity indicates a high content of 
eucalyptol. 

E, loendida^ A. Gunn. “ Red Box.” 

Found in South Australia, Victoria, New South Wales, and 
Queensland. 

Average yield of oil 0*67 per cent. It contains eucalyptol 
and pinene. 

E, dealhata. A. Gunn, “ Gabbage or Mountain Gum.” 

Occurs in New South Wales and Queensland. The crude oil 
is of the colour of olive oil. The oil is a good eucalyptol one, 
and may almost be considered to rank with the best.. The/ 
average yield of oil was 0*866 per cent. 

E, Tostrata, Sch. var. borealis, R.T.B. and H.6.S. “ River Red Guxn.” 

Average yield of oil 1*001 per cent. This oil belongs to the 
eucalyptol pinene group, and is qixite different from that 
obtained from material from another source, but apparently 
identical so far as morphological characters are concerned. 
Cattle have long been known to eat the leaves of only one 
kind of River Gum ” (E, rostrata). The variety borealis has, 
therefore, been founded on chemical grounds and awaits fufther 
morphol ogical investigation. 

The oil is rich in eucalyptol, and the leaved might be distilled 
commercially, whei^eas the oil could not be extracted profitably 
from E. rostrata, which yields only a small quantity of 
eucalyptol. 

E, mamlosa, R.T.B. “ Spotted Gum.” 

A eucalyptol-pinene oil. Average yield of oil 0*846 per 
cent. 
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B Gampliora, E.T.B. Sallow or Swamp Gum/^ 

Usually found in swampy or wet ground, and obtained from 
New Sontb Wales and Victoria, but not from Tasmania. The 
average yield *of oil obtained was 0*836 per cent. The crude 
oil is amber coloured. Eiicalyptol is present in abundance. 
Pinene is present, but phellandrene absent. Eudesinol was 
also found to be present; one sample of oil containing such a 
large quantity of this constituent that the fraction crystallized 
in the receiver soon after distillation. The season of the year 
appears to exercise an important effect on the formation of 
eudesmol, and it is suggested that it may be an intermediate 
product in the formation of eucalyptol. This may be regarded 
as an excellent eucalyptol oil. 

JE. jpunciatci, Dc. Grey Gum.'*’ 

^ Coast district of New South Wales and Queensland. Average 
yield of oil 0*781 per cent. The oil belongs to the eucalyptol- 
pinene group. 

U. squamosa, D. & M. Ironwood.” 

An excellent eucalyptol oil; average yield 0*643 per cent. 

B. Bridgesiana, E.T.B. Apple or Woollybutt.” 

The crude oil obtained from this species is orange-brown in 
colour and rich in eucalyptol. It is an excellent oil, but 
unfortunately the yield is not large, and for this reason it may 
have to he excluded from the list of those- available for com- 
mercial distillation of oil. 

B. goniocalyx, F.v.M. A Mountain Gum,” 

This species yields an oil rich in eucalyptol, hut containing 
volatile aldehydes, so that it should not be used medicinally 
without rectification- The average yield of oil was 0*881 per 
cent. 

B, hicoloTj A. Cunn. “ Bastard Box.” 

This oil is rich in eucalyptol, the amount present in the first 
fraction, between 171 and 183^ C., being 70 per cent, 

B. populifoUa, F.v.M. “ Poplar-leaved Box.” 

The oil is rich in eucalyptol, 

B. longifoUa, Lin. K. Woollybutt.” 

Average yield 0*535 per cent. Oil rich in eucalyptol. 

B, maid67ii F.v.M. '' A Blue Guna.” 

This species is closely related to E. glohulm, and the oils 
of the two species are very similar in composition. The oil is 
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Eucalyptus ilcli in eiicalyptol and tlie species may be considered a good 
-dils of Ifew one for commercial purposes, but it would be necessary to 
Soutli rectify tbe oil by re-distillation owing to tbe presence of esters 
Wales. Yolatile aldeliydes. Average yield of oil I’dOd per cent. 

B, globulus, Labiil. Blue Gum.” 

Tbis well-known species ranges from Tasmania tbrougli tbe 
soiitb-eastem part of Australia; but altbougb it occurs in New 
South Wales, its distribution tbere is against its being largely 
used for oil distillation. It is extensively planted in various 
parts of tbe world, and oil distilled from it in Algeria now 
enters largely into competition with tbe Australian product. 
It is important to notice that tbe oil obtained from plants grown 
in New Soutb Wales is tbe same in cbaracter and constituents 
as tbat always obtained from tbis species wberever grown. Tbe 
average yield of oil is given as 0*745 per cent. 

E, lyulverulenia, Sims. 

Tbe oil of tbis species is exceedingly rich in eucalyptol, tbe 
first fraction distilled between 166 and 183^ C. containing 
60 per cent. Tbe average yield of oil is also very bigb no less 
than 2*22 per cent, Tbe plant is, however, rare. 

E. cinerea, F.v.M. “ Ai'gyle Apple.’’ 

Tbis species yields an excellent eucalyptol oil, which is at 
present distilled on a commercial scale in tbe State. The plant 
is gregarious and bears plenty of foliage, yielding a large per- 
centage (1*2) of oil; it is thus well adapted to commercial 
purposes. Tbe ..oil contains valeric ester in some quantity, 
and tbe iron or copper stills employed are often attacked, 
causing tbe crude oils to be tinted red or gree'ii as tbe ease may 
be. The iron does not appear in tbe distillate on rectification, 
and tbe use of copper stills has been discontinued. 

E. co7xlata, LabilL 

A Tasmanian species, giving the bigb average yield of 2*32 
per cent, of oil inch in eucalyptol. 

E. Stuartiana, F.v.M. “ Apple.” 

Tbe yield of oil is low, only 0*394 per cent. 

E. Morrisii, R.T.B. Grey Mallee.” 

An excellent eucalyptol oil, and as the average yield is high, 
1*69 per cent., tbis species is regarded as an excellent one for 
commercial oil distillation. 

E, Smiihii, E.T.B. Gully Ash or White Top.” 

This species is regarded as one of tbe Best sources of 
eucalyptol oils for the following reasons : (1) tbe yield of oil 
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from sucker” and mature leaves is large; (2) tlie oil from Eucalyptus 
sucker and mature leaves is of equal value ; (3) tlie oil is exceed” Oils of Mew 
iiigly rick in eucalyptol, ike crude oil containing 70 per cent.; Soutk 
(4) constituents of kigk boiling point are absent; (5) tke Wales* 
rectified oil is of superior quality owing to tke absence of esters 
and volatile aldehydes; ((>) tke loss sustained on rectification 
is small. 

It is suggested that young plantations of this species could 
be utilised, and that by systematic cultivation tke difficulty of 
collecting leaves from mature trees might be avoided. 

B. sideroxylon, A. Gunn. Eed Flowering Iron Bark.’* 

This oil belongs to the eiicalyptol-pinene group, and is of 
excellent quality. Tke average yield obtained was 0'537 per 
cent. 


E. Gcmhagei, D. & M. “ Bastard Box or Bundy.” 

Average yield 0*735 per cent. Tke oil is rick in eucalyptol^. 
and contains piiiene and a small amount of aromadendroL. 

E. 2 )olyhmdea, E.T.B. '' Blue Mallee.” 

Average yield low, 0*135 per cent. Tke oil belongs to tke 
eiicalyptol-pinene group, but like those of most of tke other 
mallees also contains aromadendroL 

E. dimosa, A. Gunn. “ White Mallee.” 

Average yield of oil about I’O per cent. This is a fair 
eucalyptol oil, containing aroniadendrol, but terpenes are 
also present. 

E. oleosa, F.v.M. “ Eed or Water Mallee.” 

A eiicalyptol-pinene oil with aromadendroL This species has- 
a wide distribution, occurring in Queensland, Victoria, vSoutli 
Australia, Western Australia, and tke south and western 
interior of New South Wales. 

E. cneorifolia, D.G. 

\ South Australia species from Kangaroo Island. 

E. stricia, Sieb. “ Mountain Mallee.” 

Average yield of oil 0*494 per cent. Constituents of kigk 
boiling point are only present in small quantity, and the oil 
is very rick in eucalyptol. 

E. mellidom, A. Gunn. 

This oil contains eucalyptol and pinene, with often pkellan- 
clrene in addition. Tke average yiffid was 0*676 per cent* 
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-MEW KIALAOT COURT. 

Tlie re-organisation of tlie iSTew Zealand Coiiii: lias been under 
taken witk tlie co-operation of ike Agent-General for tk© 
Colony. It is toped tkat in tte near future new eskibits will 
be added to make tke Court more fully illustrative of tk© pro- 
ducts and resources of tke colony, but for tke present tke com- 
mercial and educational value of tke collection kas been con- 
siderably increased by tke rearrangement of tke exhibits, and 
by tke provision of specially prepared descriptive labels for tke 
existing specimens. 

Two large coloured wall maps kave been added, accompanied 
by a summary of tke principal physical features and economic 
products of tke Colony. 

Seventeen large photographs kave also been provided, com- 
prising views of tke Waimangu Geyser ; tke Ckampaigne Pool, 
Wairj^ei; tke Mangapapa Falls; tke Wanganui Hiver; 
Maoris, Maori dwellings and tke Maori Monument to tke late 
Queen Yictoria. These photographs, together with those 
previously in tke Court, and the series of water colours pre- 
sented by Mr. S. Moreton, afford representations of tke principal 
types of scenery of tke Colony. 

Timbers. 

New Zealand is remarkably rick in forests containing large 
quantities of excellent timber. It is estimated that tke forest 
lands of tke Colony comprise 20,500,000 acres. Tke forests are 
usually of a mixed character, vritk one or two kinds of trees 
predominating to a greater or less extent, and large areas of 
forest seldom consist of a single species only. 

All the forests are now controlled by tbe Department of 
Lands and Survey, and nurseries kave been established which 
are estimated to produce annually over 1,500,000 young trees 
for re-afforestation purposes. Tke State Forest Beserves com- 
prise over one million acres. Tke following are tke more 
important timbers, specimens of which are exhibited in the 
Court, with full information regarding their source, uses, sizes 
procurable, approximate prices, &c. Specimens of parquetry 
work, picture frames, and other articles made of New Zealand 
woods, indicate some uses to which they can be applied. 

Kauri. (Agatkis australis.) 

Tke most valuable timber tree of New Zealand. It is restricted 
to tke northern end of North Island, and is rare at elevations 
above 1,500 feet. 

Kauri wood is yellowish white to brown in colour, straight 
grained, compact, strong and elastic. It is easy to work and 
takes a high polish. Planks, 4 to 5 feet wide and 20 feet in 



Sept. 29, 190:1:.] SUPPLEMENT TO THE BOABD OF TBABE JOURNAL. 


147 


Bulletin of the Imperial Institute. 


lengtli, are exliiliited, as well as smaller specimens. Kauri is 
extensively employed for general building piu’poses, joinery 
and cabinet-making, bridge and wbarf work, spars, &c. For 
special purposes waved’' and “mottled” Kauri are muck in 
demand. Specimens of tkese are also skown. 

During tke three years, 1899-1902, 126,000,000 superficial 
feet of Kauri timber were exported from Kew Zealand, and tke 
value of this timber cut annually for kome use or for export is 
stated to be about 400,000Z. Its approximate price, f.o.b., 
per 100 superficial feet, 1 inck thick, is 165 . for long lengths. 

Eimu or Bed Pine. (Dacryclkm cupressinmn.) 

This tree occurs throughout tke Colony, and occupies a larger 
area than any other native timber tree. The wood is of a hand- 
some deep red colour, with dark or light markings, and tests 
have shown it to be equal to English oak in strength. 

Throughout two-thirds of New Zealand “ Eimu ” is the chief 
timber employed for general building purposes, and although 
less valuable than Kauri or Totara its adaptability to a larger 
number of purposes renders it the most important commercial 
timber of the Colony. 

Eimu is obtainable in long lengths, and up to 24 inch widths. 
Its approximate price for 100 superficial feet, 1 in. thick, f.o.b., 
is 85 . 6 fZ., all heart. 

Totara. (Podoccorptts Totara.) 

Widely distributed throughout the Colony, but most 
abundant in North Island. The timber is of a deep red colour, 
approaching in some specimens the tint of Honduras mahogany, 
compact, straight in the grain, not liable to warp or twist, and 
easily worked. Totara timber is excellent for general building 
purposes, and owing to its power of resisting attacks of the 
teredo is specially valued for marine piles and wharf work. 

Occasionally the wood is handsomely mottled and figured, 
and choice specimens so marked are in demand for ornamental 
work. Some very fine specimens of mottled Totara are ex- 
hibited in the Court. 

Totara is obtainable in long lengths and up to great widths 
app"foximate price, f.o.b., per 100 superficial feet, 1 inch thick, 
is 155. all heart ; 135. first-class building timber. 

KaMkatea or White Pine. {Podocarpus dacrydioides.) 

This timber is white, or sometimes pale yellow, in colour, 
tough, strong, straight in the grain, light, and very durable 
when kept free from damp. It takes a high finish, and polishes 
readily, and is largely employed in tke Colony for interior work, 
white wood furniture, packing cases, butter boxes, tallow casks, 
&c. Its approximate price f.o.b. per 100 superficial feet is 
6s. 6d. 
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Matai or Black Pine. (Fodocarpiis spicata.) 

A tree widely distributed tbrougbout 'New Zealand. Tlie tim- 
ber varies in colour from light to deep brown, and is of smootli, 
even texture and great strength and durability. Although close 
grained it is easy to work. Matai is suitable for general build- 
ing purposes, especially lining and weather boarding, joinery 
and cabinet-making. It is stated to have a special application 
as a hooring wood in public buildings on account of its wear- 
resisting properties and the fine glossy surface it attains with 
age. The timber can be obtained in long lengths and up to 
24 inch widths. The approximate price per 100 superficial 
feet, all heart, f.o.b., is 10.?. 

Silver Pine or Westland Pine. (Bmryclmm ivestlcmdicim.) 

This timber tree occurs principally on the west coast of 
Middle Island, where its value has been recognised since the 
earliest settlements. The wood is yellowish-white, dense, has 
u straight, even grain and satiny lustre, and takes a high finish. 
It is very tough and extremely durable. Silver pine is ex- 
tensively employed for bridges, wharves, sleepers, mining 
timbers, and in building and joinery. Mottled and waved 
specimens are very handsome, and are used in cabinet- 
making, &c. Planks are obtainable up to 20 feet long and 15 
inches in width, and the approximate price per 100 superficial 
feet, f.o.b., is 16s. 

Tawhai or Black Birch. {Fag us fima.) 

Although kno;^n locally as a ^Miirch,^’ this tree is closely 
related to the European beech, and is found throughout the 
colony. The wood is red, straight, oven, and compact in the 
.grain, tough, and durable. Its principal uses are for railway 
sleepers, piles, stringers, bridge and wharf planking, and 
mining timbers. Long lengths, and widths up to 24 inches, are 
obtainahle, and the approximate price per 100 superficial feet, 
f.o.b., is II 5 . 

Eewa Eewa, or Honeysuckle. (linighiia exoeha.) 

Occurs throughout hTorth Island and the northern poition 
of Middle Island. The wood is red in colour and beautifully 
mottled. Although of great strength, it is found to be lacking 
in durability when exposed to the weather. The handsome 
appearance of this wood and the great variety of its markings 
render it specially adapted to ornamental cabinet work, as is 
well illustrated by specimens of parquetry and picture frames 
exhibited in the court. 

Lengths up to 20 feet and up to 24 inches in width are obtain- 
able, and the approximate price per 100 superficial feet, f.o.b., 
is I’Ss. 
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Puririj or 'Em Zealand Teak. (Vitex littoralis.) 

Tlie strongest of all jSTew Zealand timbers, restricted to tlie 
nortJiern portion of Nortb Island. Tbe wood is dark brown in 
colour, excessively kard, dense, heavy, of great durability, 
but somewhat difficult to work. Puriri is used for bouse 
blocks, piles, railway sleepers, macbine beds and bear- 
ings, and other purposes demanding strength and dura- 
bility. It is also emploj^ed to some extent in ornamental 
cabinet-making. 

The supply of this timber has been exhausted in some dis- 
tricts where at one time it was plentiful, and it is now becoming 
scarce. Material is obtainable up to 20 feet in length and 15 
inches in width, at an approximate price, f.o.b., of 205. per 100 
superficial feet. 

ITaire-rau-nui, or Black Maire. (Olea Gunnmghamii.) 

This timber ranks next to puriri in strength, and like it is re- 
stricted to North Island. The -wood is of a deep brown colour, the 
heart wood being often streaked with black. It is highly orna- 
mental, heavy, dense, compact, straight in the grain, easily 
worked, and very durable. Maire is chiefly employed in framing 
for machinery, wheelwrights’ work, and ornamental cabinet 
work of all descriptions. It is obtainable in lengths up to 20 feet, 
and 15 inches in width, and its approximate price per 100 
superficial feet, f.o.b., is 155. 

Eata. (Metrosicleros rohista.) 

The wood of Eata is red in colour, hard,^ dense, straight 
grained, and of great sti'ength and durability. It is used for 
arms of telegraph posts, railway carriage and wagon frames, 
wheelwrights’ work, machine beds and bearings, &c. Long 
lengths and -widths up to 48 inches are ohtainable, the approxi- 
mate price being 145. per 100 superficial feet, f.o.b. 

Manuka, or Tea Tree. (Leptosj^eiinum ericoides.) 

A dense, straight grained, elastic, red coloured wood, of value 
for wheelwrights’ work, inlaying, &c. Short lengths only and 
of sfnall size are available; the approximate price is 145. per 
100 superficial feet. 

Titoki. (Alectryon excelsum.) 

This tree is found in North Island and the northern portion 
of South Island. The timber is of a bright red colour, straight 
grained and of great strength, tonghness and elasticity. It 
is employed for wheelwrights’ and coach builders’ ware, axe 
handles, and similar articles. Long lengths and up to 24 
inches in width are obtainable, the approximate price being 
185 . per 100 superficial feet, f.o.b. 
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Akeake. (Olearia avicennicefolia.) 

A yellowish wood, with satiny lustre frequently waved and 
prettily figured, used for ornamental cabinet work, inlaying, 
&c. Only short lengths of small size are to be had ; the approxi- 
mate cost is lOOi*. per 100 superficial feet, f.o.b. 

Kowbai. (SopJwra teiraijtem.') 

A pale brown, compact, heavy wood, of great strength, 
toughness and elasticity ; employed for bearings for shafts and 
machinery, swingle-trees., teeth and bows of hay rakes, and 
cabinet work. Short lengths, and up to 12 inches in width 
are obtainable, the approximate price being 205 . per 100 super- 
ficial feet, f.o.b. 

Mangeao. (Litsea caUcaris,) 

This wood is obtained in the north of North Island. It is 
white, firm, strong, and of great elasticity, and suitable for a 
great variety of purposes demanding strength, toughness and 
elasticity combined with light weight, such as ship’s blocks, 
coopers’^ ware, and wheelwrights’ bent stuff. It can be ob- 
tained in lengths of 25 feet and up to 18 inches wide ; the 
approximate price is 205. per 100 superficial feet, f.o.b. 

Katjei-Besin. 

Eauri-resin, or Kauri-gum as it is often incorrectly termed, 
is an exudation from the Kauri Pine [Agatlm arntralis). 

Some resin is obtained from living trees, but it is much 
inferior in quality to that found in the ground in the “ fossil ” 
condition Soifie 7,000 persons, known as gum-diggers,” 
are employed in searching for Kauri-resin. The lumps 
vary considerably in size and colour, the transparent or semi- 
transparent pieces being the most valuable. The resin obtained 
from swampy districts is dark coloured and sometinaes nearly 
black. ' Before being placed on the market the lumps are 
scraped, in order to remove the rough, discoloured exterior, the 
scrapings being carefully collected and sold as a special grade. 

Kauri-resin is extensively used in the manufacture of 
varnishes, and is exported chiefly to the United Kingdom«^and 
to the United States. The va-mish is pi-epared hy heating the 
resin just to the melting-point, and then pouring it into hot 
linseed ^ oil. The transparent varieties of the resin are em- 
ployed in the manufacture of cigar-holders and in other ways as 
a substitute for amber. 

The value of Kauri-resin exported from New Zealand has 
largely increased during recent years, the increase being cliiefiy 
due to the rapid advance in price which has taken place. 

The representative exhibit of the resin in the New Zealand 
Court has recently .been examined by an expert, who has graded 



Sept. 29, 1901] SUPPLEMENT TO THE BOAKD OP TEIDE JOURNAL. 


151 


Bulletin of the Imperial Institute. 


and priced tlie various specimens shown. The chief varieties Kaurh 
are: — Pale Amber/' x^e-scraped ; “ Dark Amber Brandy Resin. 
Gum " ; Swampy Gum " (a quality in considerable demand at 
the present time for inferior varnishes, owing to the high prices 
of superior grades); ^‘Tree Gum"; “Rough Chips from Re- 
scraped White Amber " (small pieces broken odf good gum by 
handling and packing); and “Amber Seed" (obtained in the 
scraping of good quality gums). Polished specimens illustrate 
the ornamental uses to which Kauri-resin is applied. 


LIBRARY— EECEOT ADDITIONS. 

Boolcs and Publications^ exclusive of Government Puhlicaiions^ 
•presented by Publishers and others to the Library of the Imperial 
Institute since dOth June, 1904. 


Museum Repoit, 1893-1902 (The Curator of the 

Catalogue of the Hanbiiry Herbarium, 1892 > Pharmaceutical 8o’- 
Catalogue of Medicinal Plants, 1896 ...3 ciety^s Museum.) 

Chapters on Paper-making By Clayton Beadle. 

(II. Grattan.) 

Manual of Forestry. Vol. II. ... ... By Prof. Schlich. 

(Messrs. Bradbury, Agnew cfe Go.). 

Geography Reader By Y. T. Miirche. 

(The Author.) 

Drugs ... By FI. Wippell Gadd. 

(The Author.) 

Eecajrt Improvements in Sewage Treatment By W. J. Dibdin. 

(Sanitary Publication Go.) 

Handbook to the Ceylon Court at the St. 

Louis Exhibition (Messrs. Cassell & Go.) 

The Khedive’s Country By G. Manville Fenn. 

(Messrs. Cassell & Go.) 
Transactions of the Institute of Mining 
and Metallurgy. Vols. I. to X. ... (The Secretary). 

Proceedings of the Royal Society of 

Queensland. VoL 18. 1904 (The Secretary). 
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Eecent Sugar Cane in Egypt ... ... ... B}:'' F. Tieiiiaiiii. 

Aiditions {PvMishers of the International Sugar JonrnaL) 

to Mtoary. Ancient City of Canterbury ... ... (The Mayor of Gan- 

terhmj,) 

Proceedings of tlie Royal Colonial Institute (The Secretary). 

Tile Congo... .... ... ... ... By R. de Mares. 

(The A/idhor,) 

Catalogue of tlie Britisli Section at the St. 

Louis Exliibition ... ... ... {The SBcretary of the 

Boyal Commission). 

Tea Soils of Assam By li. Mann. 

(The Author.) 

Tea Soils of Oachar and Sylhet ... ... By H. Mann. 

(The Author.) 

Kamba and Kikuyu Yocabularies ... By H. Hinde. 

(Messrs. G. /. Clay & Sons.) 
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SCIENTIFIC AMO TECHNICAL 

OEPARTMENT. 


REPORTS ON RECENT I NVESTIGATIONS« 


EXJBBEES AND BTJBBEE VINES EROM THE EAST ’ 
AFRICA PROTECTORATE. 

Tlie Scientific and Teclmical Department of tlie Imperial 
Institute lias already examined a number of specimens of 
rubber and rubber-yielding trees from tlie East Africa Pro- 
tect orate, for the purpose of ascertaining the botanical identity 
of the plants, and the quality and value of the rubber furnished 
by them, and two reports upon the subject have already been 
published. {I^n/perial Institute Bulletin, 1903, Vol. I., pp. 68 
and 70), In continuation of this enquiry a number of other 
specimens have been received at the Imperial Institute for 
similar investigation, and the following reports embody the 
results which have been obtained in their examination. 

I. — Specimens ebom Takatjngu. 

These specimens of rubbers and rubber-vines were forwarded 
to the Imperial Institute by the Commissioner of the East 
Africa Protectorate in July, 1903. The specimens previously 
examined included three rubber-vines from Takaungu, named 
Mhuiigu,^' Vipo,’^ and "‘Tmpira’’ respectively, but these 
“were accompanied by only one sample oi rubber. The 
Mhungu ’’ and Vipo ’’ vines were identified at Kew as Lan- 
dolpliia petcTsiana, whilst that known as “ Impira proved to 
he Lcmidolpliia Kirhii, but no information was supplied to show 
from which of the two vines the rubber had been obtained. 

The specimens now under notice are stated to represent the 
vine which occurs in considerable quantities near Takaungu, 
and the rubber which it furnishes. Three large specimens of 
the stems, leaves and fruits of the vine, and also a number of 
the flowerii 4 g shoots, were forwarded for examination, together 
with two samples of rubber. 

The botanical specimens were referred for identification to 
the Director of the Royal Botanic Gardens, Kew, who reported 
that they all belonged to the same species of Landolphia, viz., 
Leindoljjhia KirUi. The plant is therefore identical with the 
Impira vine previously forwarded, but no vernacular name 
was mentioned in this case. 

The two samples of rubber were labelled Sokoki ’’ and 
Mtoni respectively, and it is presumed that both of them 
represent the product of Landolphi-a Kirhii. 
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‘‘SolcoU’^ ruhher. 

The specimen consisted of five balls of rubber, eacli about 2|- 
incKes in diameter, and together weighing 750 grams. The 
balls had evidently been formed by winding threads of rubber 
upon a central mass. They were of a light-brown colour ex- 
ternally, but creamy-white and slightly moist within, and 
contained only a small amount of foreign vegetable matter. 
The rubber was not sticky, and exhibited very good physical 
properties. 

M'toni ” Tulber, 

This sample consisted of six balls, together weighing one 
kilogram, which were almost identical in appearance and 
character with the preceding specimen. The only noticeable 
difference was that the MToni ’’ rubber contained a con- 
siderable amount of foreign matter in the form of sand, which 
was chiefly present in the external layers, and had evidently 
been included with the rubber during collection. 

The chemical examination of the two rubbers in the Scien- 
tific and Technical Department of the Imperial Institute gave 
the following results, the sample of the M’toni rubber being 
selected so as to represent its average composition. 



“ SoJioh 

i ” ruhher. 

“ Mtimi ruhher'' 


Sample 

Calculated 

,/ 

Sample 

Calculated 


as 

for dry 

as 

for dry 


received. 

material. 

received. 

material. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Moisture 

11-7 .. 

— 

. 94 . 



Caoutchouc . . . 

78-9 .. 

894 .. 

. 78-2 . 

864 

Eesin 

6-8 

. 7-7 .. 

. 44 . 

.. 4-5 

Dirt ... 

2-6 .. 

. 2-9 .. 

. 8-6 , 

.. 94 

Ash (included 
in dirt) 

0-87 .. 

0-98 .. 

. 8-5 . 

.. 9-3 


These results show that, so far as chemical composition is 
concerned, both samples are of good quality. The dry Sokoki 
rubber contains nearly 90 per cent, of caoutchouc and 7*7 per 
cent, of resin, and had it not been for the lai^ge amount of aand 
present in the “ M’toni ” rubber this would have given better 
figures than the above, as the percentage of resin (4 '5 per cent.) 
is less than that usually found in Landolphia rubbers. Great 
care should be exercised in the collection of rubber in order to 
avoid the inclusion of foreign matter, either vegetable or 
mineral, as the presence of considerable amounts of such 
impurities, as in the MHoni rubber, would diminish the value 
of commercial consignments. 

The two rubbers were submitted to brokers for commercial 
valuation, the sample of “ M’toni ” rubber selected for this 
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piirpose being nearly free from sand in order tkai tEie quotation 
inig'lit represent tke' value of a properly-prepared specimen. 
Tke brokers reported tliat tliey considered botli samples tO’ be 
wortli from 3.s‘. 2d. to r3.s\ per lb. in tlie London market, fine 
Para being then quoted at is. M. per lb. 

II. — Specimens eiiom the Kaaiasia Hills, Naivasha Peovi^nce. 

Botanical specimens of tbe leaves and fruits of a rubber vine 
growing in tiie Kamasia Hills and also a very small sample 
of tbe rubber obtained from it were forw^arded to tbe Imperial 
Institute by tbe Commissioner of tbe East Africa Protectorate 
in August, 1903. 

Tbe leaves and fruits were identified at Hew as belonging to- 
Lcmdolphia KirJcii, and tbe vine is therefore identical witb 
that forwarded from Takaungu. 

Tbe sample of rubber consisted of eight small pieces, tbe 
total weight of which was only about 30 grams. The. rubber 
was dark reddisb-browii externally, but lighter in colour and 
slightly moist within, and contained a fair amount of foreign 
vegetable matter. It was not sticky;, and exhibited fair 
elasticity and great tenacity. 

Tbe chemical examination furnished the following results : — 


Moisture 

Sample as 
received. 
Per cent. 

.. 10-8 

Calculated for 
dry material. 
Per cent. 

Caoutchouc 

. 68-3 

76-6 

Eesin 

. 11-6 

12-8 

Dirt 

. 9-4 

10-6 

Ash (included in dirt).. 

. 1-05 

1-17 


Although this rubber was derived from the same species of 
vine as the specimens from Takaungu, the analysis shows that 
it is not of such good quality as these, owing to the much 
higher percentage of resin present. Like the '' M’toni ” rubber, 
it contained a considerable amount of impurity, which in this 
case, consisted of fragments of wood and bark. 

The specimen was scarcely large enough to be fully repre* 
sentative, however, and it would be advisable to forward a 
larger sample, carefully collected and prepared, for farther 
examination. This would enable the composition and quality 
of the rubber to be definitely ascertained, and the specimen 
could then be submitted to brokers for commercial valuation, 
for which purpose the present small sample is not suitable. If 
properly prepared tjie rubber would probably be of equal value 
to the specimens obtained from the same species of vine grow- 
ing near Takaungu. 


Eubbexs 
and Embissir 
Vines from 
the East 
Africa Pro- 
tectorate* 
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III. — Specimens from Eabai. 

Tliis sample of rubber, accompanied by a small specimen 
of tbe leaves and fruits of tbe tree from, wbicli it was obtained, 
was forwarded to tbe Imperial Institute by tbe Director of 
Agiiculture, East Africa Protectorate, in September, 19()d.^ 

From tbe small specimen of tbe leaves and immature fruits 
it was evident that tbe plant was a species of Landolpbia, but 
it "could not be completely identified owing to tbe lack of 
suitable material. 

Tlie rubber consisted of a single ball, nearly four inches in 
diameter and weighing 380 grams. Tbe ball appeared to bave 
b^en formed by an aggregation of sbreds of rubber, and unis 
of a uniform liglit-brown colour externally, but lighter witbin, 
being almost white at tbe centre; it was rather porous and 
contained an appreciable amount of foreign vegetable matter. 
Tbe rubber was not . sticky and exhibited very good physical 
properties. 

Tbe results of tbe chemical examination were as follows : — 


Moisture 

Sample as 
received. 

Her cent. 

. 4-3 

Calculated for 
dry mateTial. 
Per cent. 

Caoutchouc 

. 84-1 

87-9 

Resin ... 

. 4-5 

4-7 

Dirt 

. 7-1 

7-4 

Ash (included in dirt).. 

. 8-62 . 

3-78 


The rubber is" therefore of good quality, tbe percentage of 
resin being low, but the amount of vegetable matter included 
might be considerably reduced by more careful collGctioii. 

The brokers to whom the rubber was submitted valued it at 
3 a\ S^. per lb. in the London market, this being the same price 
as that quoted for the rubbers from Takaungii. 


ELBBER OF URCEOLA ESCULENT A FROM BURMA. 

A sample of the rubber of Urceola esmlenta {Chavamnemi 
esculenta) from Burma has been examined already by the 
Scientific and Technical Department of the Imperial Institute 
at the instance of the Reporter on Economic Products to> the 
Government of India, and in the report on the previous speci- 
men it was pointed out that the material was of good quality 
and deseiving of further attention by the Forest Authorities 
(Im2>enal Institute Bulletin^ 1903, Tol. I., p. 120), Five other 
specimens of this rubber, prepared by dif ereiit methods, were 
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recently forwarded to the Imperial Institute for further investi- 
gation by the Eeporter on Economic Products. 

Description op the Samples. 

No. 19,747 . — This sample, which had been treated with 
creosote, was forwarded from Bassein, Burma, by the Conser- 
vator of Forests. It consisted of four flat cakes, together weigh- 
ing 55 grams, wihch were dark brown in colour. The rubber 
was evidently of rather inferior quality, being soft and very 
deficient in elasticity and tenacity. 

No. 19,747-1 . — This was of similar origin to rSTo. 19,747, but 
had been prepared with acetic acid in place of creosote. The 
sample consisted of three circular cakes, weighing 50 grams, 
which were dark-brown in colour and covered with mould on 
the surface. In physical characters the rubber was similar to 
the proceeding specimen. 

No. 19,762 . — This sample, which had been prepared by the 
Conservator of Forests in the Pegu Division, Burma, was found 
to include three distinct forms of rubber, difiering somewhat in 
quality. These were consequently separated and an analysis 
made of each. For convenience of reference they are marked 
A, B and C. 

A. Four large rolls, weighing ahoid 530 grams. — The rubber 
was almost black, very porous, and contained a little vegetable 
matter and much acid liquid. It was very elastic and tenacious. 

B. Cahes made up of shreds of ruller, together weighing 
ahout 450 grams . — These consisted of aggregations of shreds of 
rubber of a reddish-brown colour; when cut the cakes were 
found to be slightly moist and also to contain a small amount 
of vegetable matter. The rubber was of good quality, being 
free from stickiness and exhibiting considerable elasticity and 
tenacity. 

0. Balls of compact rubber, weighing about 480 grains . — 
The balls were almost black externally, but when cut they 
showed irregular white patches scattered through the section, 
and were rather moist. A quantity of vegetable matter was 
also present. The rubber exhibited very good physical pro- 
perties. 

No. 19,865-1. — This sample was forwarded by the Conser- 
vator of Forests, Pegu Division, Burma. It consisted of two 
flat cakes, each about six inches in diameter, and together 
weighing 135 grams. The rubber was dark brown and had 
a strong odour of creosote ; it was slightly sticky, but was strong 
ami exhibited good elasticity and tenacity. 

No. 20,555.— This was prepared by the Conservator of Forests, 
Tenasserim Division, Burma. The sample consisted of two 
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tliiii slieets of rubber^, weigbing 25 grams, and having a distinct 
odour of iiapbtbalene. The rubber bad a reddisb-brown colour 
and its pliysicai cbaracters were exceedingly good. 


Chemical Examination. 

Tbe analyses of tbe rubbers fumisbed tbe foUowing per- 
centage results : — 


Samples as received. 


Calculated for dry materical. 


Kegistered 

No. 

Mois- 

ture. 

Caout- 

chouc. 

Resin. 

Dirt and 
insoluble 
matter. 

Ash, 
includ ed 
in dirt. 

tv pj 

o o 

0 0 
o 

Resin. 

Dirt ^nr 
insoluble 
matter. 

Ash, 

included 
in dirt. 

19747 ... 

1-9 

54-0 

42*6 

1*5 

0*64 

55*0 

43*4 

1*6 

0*65 

19747-1 ... 

0‘9 

52*1 

45*5 

1*5 

0*56 

52*6 

45*9 

1*5 

0*56 

19762 A ... 

11*6 1 

70*7 

12*1 

5*6 

1*86 

79*9 

13*7 

6*4 

2*4 

Do. B ... 

5-9 

76*4 

10*9 

6*8 

1*32 

81*2 

11*6 

7*2 

1*40 

Do. G ... 

9-7 

73*7 

8*3 

8*3 

2*03 

81-6 

9*2 

9*2 

2*24 

19865-1 ... 

2-6 

75*7 

18*0 

3*7 

1*02 

77*7 

18*5 

3*8 

1*04 

20583 ... 

4-0 

80*5 

9*8 

5*7 i 

1*16 

83*9 

10*2 

5*9 

1*21 


These figures show that numbers 19,747 and 19,741-1 are of 
very inferior quality, containing 43*4 and 45*9 per cent, of resin 
respectively in tbe dry material, and they would therefore only 
possess a low commercial value. Tbe amount of resin present 
in these two samples from Bassein is very much greater than 
in any of tbe other specimens, and it would be desirable to 
ascertain tbe reason of this considerable variation in tbe quality 
of tbe rubber.’^ *Tbe other samples are all of fairly good quality, 
so far as tbe chemical composition is concerned, though in 
jSTo. 19,SG5-1 from the Pegu Division the percentage of resin 
is higher than would be desirable in commercial consignmente. 
In tbe remaining analyses the resin ranges from 9*2 to 13*7 per 
cent., and the caoutchouc from 79*9 to 83-9 per cent. The 
three kinds of rubber included in sample No. 19,762 vary 
slightly in composition, particularly in the amount of resin 
present. 

It may be noted that the sample of this imbber previously 
examined was found to contain 7*5 per cent, of resin and 81*8 
per cent, of caoutchouc, so that although some of the present 
specimens give a higher percentage of caoutchouc than this, 
they all contain more resin. 

CoMMEECIAL VALUATION. 

Representative samples of the rubbers, excepting Nos. 19,747 
and 19,747-1, which were of much poorer quality than the 

^ From later information it appears that the botanical source of these two 
specimens is rather doubtful and may possibly not be UreeoU esoulenta as was 
first stated, 
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otliers, were submitted for val-uation to brokers, wbo wep 
informed of tbe results wbicb had been obtained on analysis. 
They reported that at the present time the value of the speci- 
mens in the London market would be as follows : — 


Eegd. No. 

Price per lb. 

Bemarks. 

19762 A .. 

. About 3s. 2d. ... 

‘‘Tonquin character.’^ 

„ B .. 

„ 3s. 6d. ... 

“ Red Tonquin ball character; in- 
clined to be heated, which would 
greatly affect its value.’’ 

„ c . 

About 3s. 

''Dark ball, slightly gummy and 
not well cured ; might be diffi- 
cult to sell at ordinary times.” 

19865-1 

.. 3s. 6d. 

" Thick biscuit, strong ; would 
command a ready sale.” 

20583 .. 

4s. 

Thin sheet, fairly strong ; would 
fetch a good-price if not heated.” 


These valuations are much higher than that obtained for the 
previous specimen, owing to the fact that all grades of rubber 
are in strong demand at the present time, and are realising 
exceptionally high prices. For comparison with the above 
quotations it may be mentioned that the present value of Para 
rubber is about is. 8cL per lb. (May 20th, 1904). There does not 
appear to be any immediate prospect of a fall in price, but 
should the value of Para rubber decline, all other grades would 
be correspondingly a:ffiected, and in some cases sales would be 
much more dii&cult to effect. 

It is quite clear, however, from the preceding analyses and 
valuations that marketable rubber of good quality can be 
obtained from Ureeola esculenta, in Burma, and it would be 
well if a trial consignment could now be forwarded in order 
that the commercial value might be definitely ascertained. 


EIJBBER OF RHYNCHODIA WALLICHII, 

, FROM BURMA. 

This sample of rubber, prepared from Rhynchodia WalUchiiy 
in Shewegyin, Tenasserim, Burma, was forwarded to the Im- 
perial Institute for chemical examination and commercial 
valuation by the Reporter on Economic Products in January, 
1904. 

Seyeral notices have recently appeared regarding the rubber- 
yielding properties of this plant, which is reported to be fairly 
common m the Pegu Division, and the rubber obtained from 
it has been described as of good quality. 

The sample received for examination consisted of an irregular 
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Ealilier of cake weigliiiig 48 grams, wliicli was sliglitly iiioiildy on tlie. 
Rlijiicliodia surface. The rubber was dark brown tliroiigiioiit, and coii- 
WallicMi tained a small amount of vegetable matter. Its physical pro- 
fraitt per ties were very satisfactory, it being quite free from stickiness 

Burma, exhibiting good elasticity and tenacity. 

The rubber had the following composition : — 


Sample as Calculated for 

received. dry material. 

Per cent. Per cent. 

Moisture ... ... 2-S ... — 

Caoutchouc 86-5 ... 89*0 

Resin ... ... ... 6*5 ... 6*7 

Dirt 4-2 ... 4-c3 

Ash (included in dirt)... 0*48 ... 0-51 


These results show that this specimen of the rubber of Rliyn- 
^hodia Wallichii is of good quality, as the dry material con- 
tains 89 per cent, of true caoutchouc and only 6 ‘7 per cent, of 
resin. It may be noted that a small amount, about 1*5 per 
cent, of the caoutchouc, was insoluble in the usual solvents. 

The rubber was submitted to brokers for commercial valu- 
ation, and they reported that at the present time consignments 
of similar quality would sell readily in the London market at 
about 3s. bff. per lb. This valuation, it must be noted, is based 
upon the high prices which are at present ruling in the rubber 
market, Para rubber being' 45. 8rf. per lb. on the day upon 
which the valuation was obtained (May 20th, 1904), so that the 
price mentioned^ will represent rather more than the normal 
value of the rubber. There is no doubt, however, that the 
rubber of Bliynchodia Wallichii, if of similar quality to the 
present sample, would alwmys sell readily and command a good 
price in the market. The plant is reported to be common in 
certain districts of Burma, and it therefore appears to be 
worthy of attention as a possible source of rubber. 


RUBBER OE CHONEMOEPHA IIACROPHYLLA 
FROM BURMA. 

This sample of the rubber of Chonemorpha macfophylla 
was prepared by the Conservator of Forests in Tenasserim, 
Burma, and was forwarded to the Imperial Institute for exami- 
nation and valuation by the Reporter on Economic Products in 
February, 1904. ITie Forest Ofidcer reports that the plant is 
not uncommon in the Tenasserim Division, but is being rapidly 
exterminated. 
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Tlie^ sample consisted of a .small conical piece of rubber Rubber of 
weigliin^ 14 grams, wbicb was dark brown externally but Glaoiie- 
almost wliite and sliglitly moist witbin. The rubber was ratlier morflia 


sticky, but exhibited fairly good elasticity and tenacity. 

macro- 

The analysis furnished the following results : 

— 

phylla 


Sample as 

Calculated for 

from 


received. 

dry material- 

Burma. 


Per cent. 

Pcr cent. 


Moisture 

8-0 

— 


Caoutchouc 

55-2 

60-0 


Resin 

34-6 

37-6 


Dirt and insoluble 




matter 

2-2 

2-4 


Ash (included in dirt) 

o-9r 

1-05 



The rubber, therefore, contains a large amount of resin, over 
37 per cent, in the dry material, and it is consequently of 
inferior quality. No definite conclusions regarding the quality 
and value of the rubber can be drawn, however, from the 
results of the examination of such a small sample as that 
submitted in the present case, and it would be desirable to; 
collect and forward a much larger quantity for further investi- 
gation. A larger sample would be more representative of the 
average quality of the rubber, and could be submitted to 
brokers for commercial valuation, for which purpose the 
present specimen was too small. 

ClionemoTpha macfophijUa has been known for many years as 
a rubber-yielding plant, and some information ‘Regarding it has 
been recorded. It has been recommended in certain quarters 
as suitable for cultivation, but from the experiences at Buiten- 
zorg, where there is a plantation of the vines, this would appear 
to be doubtful, as the plant is stated to interfere with the 
developxnent of the tree upon which it growls, and its increase 
in thickness is slow. It a])pears to be agreed, however, that 
the rulxber which it furnishes is of good quality, but the col- 
lection is stated to be difiicult, owing to the rapidity with 
wdiich the latex coagulates in the cuts. Some information 
upon'^these points regarding the plants indigenous in Burma 
would be of interest. 
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POJNTTIAIS^aIC prom the PATIALA STATE. 

Till R material was forwarded to tlie Imperial Institute o-n 
tekalf of tK© Patiala DurLaiv by Mr. T. H. Biddulpb^ 
Acconntaiit-Greneral, on deputation to tbe Patiala State, in 
December, 1903, with tlie request that a report upon its com- 
position and eoinniercial uses should be furnished. It was 
stated that the product is obtained from the forests of Patiala, 
but 210 information was supplied regarding the botanical source 
or method of preparation. The sample received for exami- 
nation consisted of ten blocks, each measuring 6 ins. by 3 ins. 
by ins., the total weight of which was about 7 kilograms. 
The blocks were light yellowish-brown externally, but were a 
uniform creamy- white within ; most of them had fragments of 
paper adhering to the surface. The material showed a some- 
what laminated structure, the outer layers being rather brittle, 
and although hard in the mass small pieces softened and could 
be moulded in the fingers ; it was modst and had a slightly sour 
odour. In appearance and general properties the material was 
practically identical with commercial ‘‘ Pontianac,'’'^ a product 
obtained in the East Indies from Da/era costulata and other 
trees. 


The chemical examination of the Patiala product conducted 
in the Scientific and Technical Department of the Imperial 
Institute gave the f olio vdng results : — 


ST 

Moisture 
Resin ... 

Caoutchouc ... 

Dirt and insoluble- 
matter ... 

Ash (included in dirt) 


Sample as 
received. 

Per cent. 

Calculated for 
dry material. 
Per cent. 

54-5 

... — 

36-6 

80-4 

7-6 

16-7 

1-3 

2-9 

0-94 

2-06 


The material melted when heated at 100^ C, and after removal 
of the moisture it solidified to a hard brown resinous mass. The 
isolated caoutchouc exhibited little elasticity but fair ten*acity. 

The analysis shows that in chemical composition, as well as 
in appearance and properties, this material from Patiala corre- 
sponds closely with Pontianac,’’ which, when dry, usually 
contains about 15 per cent, of rubber-like substance, and there 
is no doubt that it would be readily accepted as Pontianac 
in^ the market. Pontianac ’’ is largely employed in the 
United States at the present time as an ingredient in the 
mixtures used for the manufacture of low-grade rubber goods 
and recently the material has been strongly recommended as 
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’clesemng more extensive use in tliis country also. Some par- ^‘Pontianac 
ticulars regarding tlie prodnction and utilisation of ''Pon- from tie 
tiaiiac ” were given in a nnm’ber of tie Bulletin of the Imperial Patiala 
Institute (Vol.’'!., p. 65). State. 

Tie material from Patiala was submitted for valnatioii to 
brokers^ wlio describe it as fairly dry '' Pontianac of tie nsnal 
quality. From its appearance they consider that consignments 
represented by the sample would probably realise about 20Z* 
per ton in the London market at the present time. 

There is little doubt, therefore, that the material could be 
sold as '' Pontianac ’’ either in this country or in the TTnited 
States, and, if it can be obtained in large quantities in Patiala, 
it would be desirable to forward a trial consignment of at least 
a ton to the London market, so that its value could be definitely 
ascertained. 


MAKGEOVE BxlBKS, AND LEATHER TANNED WITH 
THESE BARKS, FROM PEMBA AND ZANZIBAR. 

In a preliminary repfirt on a sample of msinzi bark from 
the Island of Pemba, made by the Imperial Institute to the 
Foreign Office in March, 1903, it was suggested that it would 
be desirable to have a large consignment of this bark sent to 
the Imperial Institute, in order that taiining^ trials might be 
made with it on a commercial scale.* 

In response to this siig^gestion the materials which form the 
subject of the present report were received at the Imperial 
Institute through the Foreign Office in duly, 1903, together 
with reports from H.M, Consul at Zanzibar, and from the 
Director of Agriculture to the Zanzibar Government, giving 
certain information regarding the production and botanical 
origin of these barks. 

The mangrove bark imported into Zanzibar is stated to come 
prinffipally from Wasin, Mombasa, Lamu, Tanga, and the coast 
toTOs. It is said to be procured from two difierent trees, 
“ msinzi {Rhizo-pliora mucronata) and mwi.’^ The barks 
from both these trees are reported to be equally valuable and 
are frequently mixed together. The '' msinzi '' tree grows in 
Zanzibar and Pemba, but attains no great size in these islands, 
and for that reason recourse is usually ha'd to the mainland for 
supplies of the bark. 

The cost of collection and transport to Zanzibar is stated to 
be about 16 rupees per ton, and the price in the Zanzibar market 
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Mangrove varies from 16 to 20 rupees per tou. At Marseilles tlie bark is 
baris, ani said to be sold at from ii/. to 4/. per ton as a tanning material, 
leatber In addition to tlie samples of “ msinzi’’ bark from Zanzibar 

taanedwitli there were also forwarded for examination samples of the inaii- 
tfiese barks barks '‘ mkomafi^’ and '‘magomf from Pemba, to- 

firom Pemba 8'^tber witb specimens of leather tanned by the natives with 
, these barks. The letter accompanying these samples states 

that the “ mkomafi ” bark is obtained from the ^‘msinzi’’ or 
aaimbar. mtonga tree, and the niagomi bark from the mkandaa 
tree. 

Description op the Samples op Bark. 

A. ‘‘ Msmzi harJc from Zafizihar. 

This sample weighed about 60 lbs., and consisted of pieces 
of bark about half an inch in thickness, covered on the external 
surface with a rough brown scale. When cut transversely the 
hark was of dark reddish-brown colour, marked by numerous 
small round white spots, 

B. Magomi baric ” fi'om Pemba. 

This material, which was stated to have been obtained from 
the mkandaa ’’ tree, closely resembled specimen A in appear- 
ance, but was somewhat darker in colour, and was free from 
the rough external coating. The sample was contaiiieid in 
two bags holding respectively 25 and GO lbs. of bark. Speci- 
mens A and B closely resembled the sample of *' msinzi ” bark 
previously exaiivned. 

0. ‘‘Mhomafi baric from Pemba . 

This material was stated to have been derived from the 
^Ansinzi^^ or mtonga tree. It consisted of long curled 
strips of a thin brown bark, quite different in appearance from 
samples A and B. The outer surface was covered with a very 
thin scaly coating of a light browm colour. The cross section 
of the bark was free from the round, white spots characteristic 
of the magomi and Zanzibar msinzi ” barks. 

There appears to be some confusion with regard t(f the 
vernacular naming of these barks. Thus the bark called 
mkomafi in the letter accompanying the present samples 
should, if obtained from the “ msinzi tree of Pemba, be 
identical with the msinzi bark from Pemba forwarded to 
the Imperial Institute in 1901, and already reported on. It is, 
however, quite different in appeaxaiice from that material, 
which more closely resembles the msinzi ’’ bark from Zanzi- 
bar, and the “ magomi ’^ bark from Pemba among the present 
samples. 



Sept. 20, 1904.] SUPPLEMENT TO THE BOARD OP TRADE JOURNAL. 


165 


Bulletin of the Imi^erial Institute. 


Chemical Examination. Mangrove 

Tlie samples of mangrove bark bave been examined in tke l)arkSjaiid 
Scientific and Tecbnical Department of the Imperial Iiisti- leather 
tiite, and have given the results tabulated below, to which are tanned with 
added for convenience of comparison the results obtained with these harks, 
the siiecimen of msinzi ’’ bark from Pemba previously ex- « _ 
aniine([. As the samples were received in a very moist condi- 
tioii, they were allowed to dry in the air before being analysed, ^ . 
and the results recorded below are, except where otherwise ^anziDar. 
stated, calculated on the air-dried bark. 



“ Msinzi ” 
from 
Pemba. 
1901 

specimen. 

“ Msinzi ” 
from 
Zanzibar. 
1903 

specimen. 

“ Magomi ” 
from 
Pemba. 

“ Mkomali” 
from 
Pemba. 


Moisture 

16-2 

16*4 

18-0 

16’0 

Total ash 

— 

6-65 

7-39 

7*51 

Ash soluble in water 

1*55 

i 1-5 

1*9 

traces 

Total matter soluble in water ...1 

Tannin, calculated on air-dried 

49-4 

50*2 - 

49*8 

29*8 

material 

Tannin, calculated on material dried 

34-3 

35-8 

32-8 

23-2 

at 105° 

41-3 

1 42-8 

40-0 

27*6 


The tannin contained in these barks dissolved with difficulty 
in cold water, but was readily soluble in water at from 70-80*^ 
C. The ■ aqueous extracts had a deep reddish-brown colour. 
The ash was in all three cases greyish-white, and consisted 
principally of calcium carbonate with a little siHca. 

Commercial Yaluation. 

As mangrove barks are at present principally employed for 
the manufacture of extracts to be used for tanning purposes, 
large samples of the three barks were submitted, together with 
a statement of the analytical results already recorded, to a 
firm of extract makers for technical trial. They reported that 
the “mkomafi” bark, containing only 23-2 per cent, of tannic 
acid, w^ould be of little or no commercial value here, but that the 

magomi and “ msinzi ” barks would probably be worth finm 
3L 10.s\ to 4L per ton, c.i.f., Glasgow. 

Leathers tanned with Mkomaei and Magomi barks. 

The specimens of leather forwarded from Pemha for examina- 
tion were described as follows : — 

A. A loiece of goafs sJcin prejyarecl 'luith ‘ mkomafil ” 

This specimen measured about one square foot. The skin 
from which it had been prepared had been insufficiently cleaned, 
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and tile leather consequently showed traces of hair, liad 

not heoii reiiiovocl in the cleaning process. The colour of the 
leather was light brown, with a slight reddish tinge. 

B. A piece of ox skin prepared 'with ^ mhwnafif 

This specimen resembled (a) in colour and in showing isolated 
patches of hair. The leather was stiff and harsh. 

0. ^4 piece of ox skin 'p'epared with hark of ^ mkandaa ^ 

(' magomi ')A 

This specimen was better cleaned than either of the samples 
[a] or (&), but it had a deep brownish-red colour. The external 
surface was less porous than those of the leathers tanned with 

nikomafi.'^’ 

Specimens of these leathers were submitted to a leather ex- 
pert for commercial valuation. He reported that they could 
only be regarded as low-grade leathers, suitable for the manu- 
facture of cheap boots. They would compete principally with 
the lower grades of American and Australian leather, and 
would probably sell in sides or whole hides at about 9<f. per Ih. 
There appears to he a fair demand for low-grade leathers of this 
type, and it might possibly prove remunerative to export such 
leathers from Zanzibar to this country. 


LEMOX-GEASS OIL EEOM MOI^TSEEEAT. 

A specimen of lemon-grass oil was forwarded to the Imperial 
Institute in Se]3f ember, 1903, bj^ the Hon. F. Watts, Govern- 
ment Analytical and Agricultural Chemist to the Leeward 
Islands, with the request that its commercial value might he 
ascertained. 

In the letter accompanying the saniule, analyses of this and 
other West Indian lemon-grass oils were given, and the charac- 
teristic partial solubility of these oils in alcohol was noted. Ho 
information was given, however, regarding the exact botanical 
origin of the Montserrat oil, and as a knowledge of this point 
is of some importance in placing such products on the market 
a request was made for a herbarium specimen of the plant from 
■which the oil was distilled, in order that it might be identified ; 
at the same time a larger sample of the oil was asked for. 
These supplementary materials were received in January, 1904. 

Identification of the plant 

The herbarium specimen of the plant was submitted for 
examination to the Director of the Eoyal Gardens, Kew, who 
identified it as Andropogoru nardus, L., var. genuinm Hack, 
which is commonly known as the true lemon-grass. 
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Chemical examination of the oil, 

Tlie oil was examined in tlie Scientific and Teclinical Depart- 
nieiit of tlie Imperial Institute, and gave the following 
results : — f^rom 

The specimen measured about eight fluid ounces, and con- Montserral 
sisted of a clear, limpid, yellow liquid, with a pleasant lemon- 
grass odour. It dissolved to the extent of about 97 per cent, 
in 70 per cent, alcohol, and on distillation about 25 per cent, of 
the oil was obtained between 180^-220^ C., and 50 per cent., 
which was principally citral, between 220^-230° C. 

The following table show^s the analytical results obtained with 
the Montserrat oil both at the Imperial Institute and in the 
West Indies, and for convenience of comparison the corres- 
ponding figures for commercial lemon-grass oil distilled in 
India from Androjjogon citratus. 



Montserrat Lemon-grass 
Oil. 

i 

East Indian 


Imperial 

Institute 

Analysis. 

Mr. AVatts’ 
Analysis. 

1 

Lemon-grass 

Oil. 

Specific gravity at 15°0. 

0-906 

0-886 

0-899 to 0-903 

Angle of rotation in 100 m.m. tube ... 

-0° 10' 

-0° 12-6' 

4-1° 25' to 305 ' 

Citral determined by the sodium bi- 
sulphite method 

7i-6 % 

74-2% 

70 to 76 % 


These results indicate that the Montserrat oil contains as large 
a proportion of the valuable constituent citral as the East 
Indian oil, and only differs from the latter product in being 
incompletely soluble in 70 per cent, alcohol. 

Lemon-grass oil is now principally employed as a source of 
citral, and the commercial value of the oil depends principallj" 
upon the amount of this constituent contained in it. 

Commercial valuation of the oil. 

Specimens of the oil, accompanied by a statement of the 
results of its chemical examination, were submitted to dealers 
in essential oils both in this country and on the Continent for 
commercial valuation. The reports from these firms indicated 
that, although in some cases there was a tendency to quote a 
low price (4|-cZ. per ounce) for this oil owing to its being in- 
completely soluble in alcohol, yet the general opinion appeared 
to be that, if placed regularly on the market in fair quantities, 
it would be worth from bd. to 6c?. per ounce, which is about the 
price of good quality East Indian oil at the present time. 

These results indicate that Montserrat lemon-grass oil, in 
spite of its peculiar partial insolubility m alcohol, would pro- 
bably find a ready sale at remunerative prices in this country 
and on the Continent. 
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FIBRES FROM SOUTHERIf RHODESIA. 

These samples of fibres were received at the Imperial Insti- 
tute from tiie British South Africa Company in Deceiiiber^ 
1903. They were accompanied by a report from Mr. E. R. 
Sawer^ of the Agricultural Department of Southern Rhodesia, 
containing some observations on Sisal hemp, banana and pine- 
apple fibres, especially with respect to their cultivation in 
Rhodesia. 

The samples have been examined by the vScientific and Tech- 
nical Department of the Imperial Institute, and have also been 
submitted to leading firms of brokers for commercial valuation. 

iVo. 1 . — Sisal Ilcini). 

This sample was stated to have been derived from a species of 
Aga^^e. It consisted of soft, fine fibre, of good colour, well 
cleaned, and fairly strong. Its average length of staple was 
33 inches. The brokers reported that its character resembles 
that of Mauritius hemp rather than that of Sisal, and that it 
would he worth from 32Z. to 34Z. per ton. 

Sisal hemp is chiefly produced in Yucatan (Mexico), and hi 
the Bahamas. The output from Yucatan for the jem ending 
30tli June, 1902, amounted to 664,308 bales, weighing 90,005 
tons, and of the total value 2,624,038Z. 

The following table gives the area under cultivation in tbe 
Bahamas, and the amount of Sisal hemp exported therefrom 
during the years 1901—1902: — 

Area under Exported to the Exported to ilie 

cultivation. United Kingdom. United States. 

Year. AerCs. lbs. £ lbs. £ 

1901 ... 18,036 ... 24,232 ... 486 ... 1,514,246 ... 18,048 

1902 ... 18,773 ... 8,814 ... 92 ... 2,336,497 ... 37,482 

No. 2 . — liarinna Fibre. 

This sample was of a dull, pale broAvn colour, and hud a 
staple of average length 27 inches. The brokers report >ii that 
it was a somewhat soft fibre, of fair strength, stronger and 
more even than is usually the case with banana fibre, and 
worth from 25Z. to 26Z. per ton. This sample was mnch si^j^erior 
to specimens of the fibre received from Sierra Leone, which 
were examined in the Scientific and Technical Department of 
the Imperial Institute, and reported on in the Bulletin of the 
Imperial Institute, 1903, Vol. I., p. 21. 

Abont fifty years ago the production of banana fibre was 
carried on in Jamaica on a considerable scale,, bnt it seems that 
in recent years this industry has ceased to exist. 

The amount of banana "fibre imported into this country is 
very small, hut the exact quantity cannot he ascertained, since 
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this fibre is not classed separately, but is included in the Cus- 
toms’ i*eturns under the general beading of benip. 

No. 3. — Indigenous Flbre.^^ 

This specimen was unprepared, short, and extremely brittle. 
The brokers reported that it was of no value in the London 
market. 

No. 4. — Pineap'ple Fibre. 

This sample consisted of very fine, white, well-cleaned fibre, 
of average length 11 inches. The brokers reported that it was 
strong, but very short ; if, however, the fibre could be obtained 
of greater length it would probably be worth from 30?. to 40?. 
per ton. 

A specimen of pineapple fibre received from India has been 
examined in the Scientific and Technical Department of the 
Imperial Institute, and a report on its quality and commercial 
value is published in the volume of " Technical Reports and 
Scientific Papers issued by the Imperial Institute,” p. 73. 

Pineapple fibre has long been used, in India and China for 
the manufacture of lines and thread, and as a substitute for silk, 
and a material for mixing with wool or cotton. Pineapples are 
grown extensively in vSingapore, chiefly for their fruit, but also 
to some extent for their fibre, which is exported to China. In 
the Philippines, the fibre is employed for the manufacture of 
the fabrics termed pina ” and “ rengue.” It has not yet been 
produced in quantities sufficient to give it commercial im- 
portance. 

No. 5 . — Baobab Tree Fibre. ^ 

This sample consisted of the hark of the tree, and was in an 
unprepared state. The brokers reported that it was rough and 
coarse, but that the value of the softer inner bark would pro- 
bably be from 4?. to 5?. per ton. 

This fibre was at one time sold as a material for the manu- 
facture of paper, but has not appeared on the London market 
for several years. The trade was never a large one, and the 
fibre invariably came from St. Paul de Loando, and perhaps 
some adjacent port in Portuguese West Africa, to either Liver- 
pool 5r Hiill. The fibre was held in some esteem by makers 
of strong, light-coloured wrapping papers, and about 20 years 
ago good parcels ranged in value from 8?. to 10?. per ton. The 
amount imported gradually decreased from 190 tons in 1887 to 
two tons in 1896. 

From the foregoing report it will he seen that the sisal, 
banana and pineapple fibres are of considerable commercial 
value. The brokers express the opinion that these three fibres 
would sell freely in the London market if imported regularly in 
bulk. 

B 
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SEEDS OE JATROFHA CURCAS PITRGIKG 
NITT FROM LAGOS. 

This consigiiiiieiit of oil seeds was forwarded to the Imperial 
Institute from Lagos in October, 1903. 

The seeds were identified at the Imperial Institute as those 
of J atro'plia Curcas^ the physic-nut tree. The latter is 
cultivated in the Portuguese Colonies for the sake of its seed 
which is exported to Lisbon and is there employed for the 
preparation of Ciireas Oil. 

The seeds have been submitted to chemical examination, in 
the Scientific and Technical Department and have given the 
following results. The kernels constituted about G() per cent, 
by weight of the whole seeds. On extracting the decoiticatei 
seeds with ether, they yielded 52 per cent, of an oil which had 
a yellow colour, a faint, peculiar odour, and a bland, nutty 
taste. 

It furnished the following constants: — 

Specific gravity at 15° C. ... ... ... 0-919 

Free fatty acids — 

Acid value ... ... ... ... 4*47 

Free acids (calculated as oleic acid) ... 2*25 ^ 

Saponification value ... ... ... ... 204-0 

Iodine value ... ... ... ... ... 99*1 

Ester value ... ... ... ... ... 199-5 

Neutral oil 97-75 % 


Ciircas oil has been examined previously by several observers 
whose results vary within the limits given in the following 


table : 


Beaulls of* 

Previous analysis of 

observations, present sample. 

Specific gravitj’- ... 0*919 — 0*925 ... 0'919 

Free fatty acids ( calculated 

as oleic acid) ^ 0-36—11-8% ... 2*25% 

Saponification value ... 192 — 210 ... 204*0 « 

Iodine value ... ... 98 — 110 ... 99*1 


This oil belongs to the class of semi-drying oils and is em- 
ployed for the manufactui’e of soap and candles, and also as 
an illuminant and a lubricant, but is not well adapted for ■‘h© 
last-mentioned purpose on account of its drying properties. It 
is a strong purgative, and in India is used medicinally. 

Samples of the seed and the oil were submitted to brokers and 
experts who reported that the oil can be used for soap-making, 
but at the present time would not be worth more than 14L to 
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15Z. per ton. The cake left after the expression of the oil Seeds of 
would he unsuitable as a cattle food ownng to its purgative Jatropka 
action, and could only be used as a manure, for w'fiicli purpose Q^xcas 
it would be wortii 2L to 3Z. per ton. Tire value of the seeds, pxirgiii'^ 
therefore, would not be more than 4?. to bL per ton. l'ut”)frolii 

It is improbable that manufacturers in this country would ^ ^ 

care to turn their attention to this product, but a market might 
perhaps be found for it in Lisbon or Marseilles. 


LIQIJOEICE LOOT PEOM BEEMTJDA. 

This sample of liquorice root was forwarded to the Imperial 
Institute in March, 1904, by the Colonial Secretary of Bermuda, 
with the request that the commercial value of the material 
might be ascertained. The sample was accompanied by a 
memorandum from the Superintendent of the Public Garden 
giving information regarding the conditions under which this 
material was produced in the Colony. 

It was stated that the liquorice root was growm from a number 
of rhizomes of the liquorice plant imported from France in 
1902, and that four pounds of these were planted in somewhat 
poor soil, and from this material 250 lbs. of the root were 
harvested. 

The sample weighed about eight ounces, and consisted of 
about 12 pieces of root, varying from 12 to 18 inches in length, 
and from a quarter to half an inch in diameter.' When broken 
the roots were fibrous and had the characteristic yellow colour 
of liquorice root. The taste was fairly sw^eet. 

The roots had evidently not been thoroughly dried before 
export, and had become somewdiat mouldy during the voyage 
to this country. 

Commercial V aluation. 

The liquorice root imported into this country is obtained 
chiefly from vSyria and Southern Russia. The former variety 
is somewhat coarse, and is principally employed in the manu- 
factufe of cattle foods and veterinary medicine. The Cauca- 
sian root,' which is much finer, is usually sold in a decorticated 
condition, and is used for the manufacture of medicinal prepar- 
ations. The commercial value of the unpeeled Syrian root is 
at present lO^. per hundredweight, and of the peeled root 20^. 
per hundredweight, while the Caucasian variety, which is 
always imported in a decorticated state, is worth from 305. to 
405. per hundredweight, according to its condition. 

A specimen of the Bermuda root was submitted to ,a leading 
firm of wholesale druggists for commercial valuation ; they 

B 2 
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Mq,iiorice reported tliat its appearance and sweetness were midway be- 
root from tween tliose of tlie Syrian and Caucasian varieties, and tbat it 
Bermuda* would probably sell at prices intermediate to tliose quoted above 
for tliese kinds. Tkey also stated tkat tKere is a considerable 
demand for liquorice root in this country, and they suggested 
that a trial shipment of 10 tons of the natural dried root, and 
5 tons of the decorticated material, if this can be prepared in 
the Island, should be sent to this country (consigned to London, 
or if this course presents any difficulty, to Bristol), in order to 
introduce the Berinudai root into commerce. 


CACAO, . COTTON AND HONEY EEOM TRINIDAD. 

These samples of cacao, cotton and honey were forwarded to 
the Imperial Institute by the Governor of Tlinidad, in March, 
1904, with the request that they should be submitted to examin- 
ation and valuation by the vScientific and Technical Department. 
The specimens had been prepared by Mr. J. H. Hart, Superin- 
tendent of the Royal Botanic Gardens, Trinidad. 

Cacao. 

Two samples of this product, labelled No. 1 and No. 2 
respeotively, were received foft* examination, and they are 
stated to have been grown and prepared at Eiver Estate, Diego 
Martin. No. 1 was a select’’ sample which had heeii valued 
locally at 14 dols. per 110 lb., and No. 2, described as ^^good 
ordinary,” was priced at 13 dots, per 110 lb. in Trinidad. The 
specimens were considered to reprCwsent the finest types of 
Trinidad cacao, and had been very highly, commended nn the 
Island.^ It was, therefore, desired to submit them for valuation 
and criticism to English buyers. 

The favourable opinion which had been expressed in Trinidad 
regarding these samples wate fully confirmed by their appear- 
ance^ particularly in the case of No. 1, which was a very fine 
specimen of cacao. Both varieties were submitted for valuation 
to leading brokers, who have furnished the following report* 

No. 1. — ^This is described by the brokers as bold, selected 
cacao of good appearance, apparently well-cured and fermented. 
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Tile sample is stated to compare very favouratly witli tiie 
finest specimens of cacao from tte leading Trinidad estates. 
Its value in tiie London market at tke present time is estimated 
at 75s. to 775. per kimdredweiglit in quantity, but for a few 
bags only, if every bean were as large as in tbe sample, possibly 
IOO5. per hnndredweiglit might be obtained. The brokers state 
that a small lot of fine Maracaibo cacao has just been sold at 
IIO5. per bimdredweigbt. 

No. 2. — ^Tbe brokers describe tbis as small, clean cacao, worth, 
from 6O5. to 635 . per hundredweight in London at the present 
time. 

It is evident, therefore, that the cacao prepared at Eiver 
Estate, Trinidad, is of very good quality, and that the 
“ selected sample compares very favourably with the highest 
qualities in the market. 


Cotton. 

The sample of cotton submitted was grown and ginned at 
the Experiment Station, St. Clair. It m known locally as 

Creole or native cotton, and is believed to be a short-stapled 
or “ Upland ’’ variety which has survived since the old cotton- 
planting days. This variety is stated to suit the Ttinidad 
climate better than Sea Island ” cotton, and might, there- 
fore repay cultivation if the product realises a fair price. 

The cotton was a pale cream colour, well cleaned, rather 
rough to the touch, and fairly strong. The length of the staple 
was 1-2 to 1*4 inches, which is a little above the average 
(1*1 inch) for American Upland’^ cotton. 

The sample was submitted to a leading firm of cotton brokers, 
who reported that it was a well-prepared cotton, and would 
be valuable on account of the roughness of the staple, in which 
particular it resembles semi-rough Peruvian cotton. It is 
valued at to 9fZ. per pound at the present time, when 

middling"^’ American is quoted at 7^d. per pound. 

# Honey. 

The honey forwarded for examination and valuation was 
produced by Italian bees at the Experiment Station during the 
season when the logwood trees were in flower. This honey is 
stated to be very highly esteemed in Trinidad, and it was desired 
to a-seertain whether this opinion would be confirmed in this 
country. 

The sample was a viscous liquid of sherry-brown colour, and 
was almost perfectly clear. It possessed an excellent flavour 
and aroma. On chemical examination in the Scientific and 
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Cacao, Tecimical Department of tlie Imperial Institute it fiiriiislietl 

cotton and tlie following’ results : — 

lioneyfrom Moisture (110° C.) 10-5 por cent. 

Trinidad. Eeducing sugars (calculated as dextrose) 80-7 „ 

Noil -reducing^ sugars (calculated as 

sucrose) ... ... ... ... 2*4 „ 

Mineral matter (asli) ... 0*24 „ 

Insoluble matter ... ... ... ... Trace. 

vSpecifie gravity at 15*5^ C 1*429 

Eotatioii of 10 per cent, solution in 

20 cm. tube at 20^ C --2-5Q 

Tlie composition of honey is liable to considerable variation, 
but the above figures correspond generally with those fiiruished 
by the majority of samples of genuine honey, in which the 
moisture generally ranges from 17 to 20 per cent., the total 
dextrose from 70 to 80 per cent., the ash from O-IO to 0*25 
per cent, and the specific gravity from 1*415‘ to 1*429. 

The brokers to whom the sample was submitted report that 
it is of fair colour, clear, and would be worth about 20a’. 
per cwT. in the London market, at which price they 
anticipate there would be a fair demand. For comparison with 
this valuation the current Loudon prices for other varieticAS 
of honey may he quoted : — 

Chilian ... 18.s’. to per ewt 

Californian 20.s\ to 4(),s\ „ 

Jammean Kb. to 27.s‘. „ 
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II.— aEHEEAL NOTICES EESPECTING- ECONOMIC PEOEUCTS 
AND THEIE DEVELOPMENT. 


THE PEINCIPAL PETEOLEUM EESOHECES OF THE 
BEITISH EMPIEE.t 

Part III— THE WEST INDIES. 

Petroleum and allied substances are met with in several of 
tlie islands of the Antilles, including Cuba, San Domingo, Bar- 
bados, and Trinidad, as well as on the mainland in Venezuela, in 
tbe neigbbourbood of the last-mentioned island. 

I. — TnmiDAD. 

Geological relations.^ 

The most important deposits of these minerals in British 
territory are in tlie island of Trinidad, where they are met with 
both in the older Parian (neocomian) and newer Parian (ter- 
tiar}^) strata. 

The older Parian is mainly developed in a strip running from 
east to west across the middle of the island from Point a Pierre 
to Mount Harris and Carata Hill. In this area bituminous sub- 
stances, sometimes semi-solid, but more often liquid, ooze from 
the rocks at the foot of the hills, especially at certain points on 
the upper waters of the river Guaracare. 

The bituminous and petroleum products of the newer Parian 
are much more extensive and important. 

The Naparima marl occurs a little above the base of this 
group and is probably of miocene age. It 'consists largely 
of oceanic deposits. It extends from San Fernando and the 
river Cipero eastward by way of Savanna Grande, Dunmore 
Hill and Monke^down to the neighbourhood of Point Mayaro-, 
and is in places very rich in asphalt. The mineral is some- 
times distributed through the rock and colours it so strongly 
that it appears to be a solid mass of bitumen, although it is, 
ill fact, a shelly marl. Elsewhere the bitumen exudes from 
the) joints which are lined with a coating of the same siihstance. 

The Naparima marl is overlaid to the south by the Moniga 
or arenaceous series, which may be provisionally classed 
as pliocene. It occupies the greater part of the south of the 
island and consists mainly of thick beds of loose sand, but cal- 
careous shale and lignitic beds are met with, and there is a 
considerable amount of bituminous material. This is stated to 
be confined to certain strata which appear to have originally 

f J^art I. of this artiele dealing loitJi Canada appeared in the Imperial Imtitnte 
1903, Vol. L,p. 183, and Tart ZX., dealing with India ^ in Vol. II., 
1904, p. 97. 

See C. P. Wall a7id J. G. Saioliins* Meport 07i the Geology of Trinidad. 
London, 1860. 
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contained a large proportion of leaves and sieiiiB of plants and 
other vegetable debris, from which it is holioved by some autho- 
rities to be derived. On the other liaiicl, in the Napariina marl 
the evidence points to an origin from decomposed animal 
matter. The possibility that the bitumen was in some cases at 
least, not formed in the strata in which it now occnrs, but came 
from underlying beds, must not be ignored. Being of a plastic 
or viscous nature, it tends to segregate into the various separ- 
ation planes and hollows of the rocks, and is ultimately forced 
upwards through joints or crevices by the weight of the super- 
incunihent beds and the pressure of the coidined gases. On 
reacliing the surface it spreads out, and slowly ])ariing with, its 
gaseous and fluid constituents, becomes a solid or semi-solid 
mass. 

General characters and distribution, 


Asphalt. — The commonest form of bitumen in the Island of 
Trinidad is asphaltuni, known locally as pitch. It is browiiish- 
hlack in colour, dull in lustre, and has usually an even fracture. 
It contains a large percentage of earthy matter and decajred 
vegetable products, some of which are derived from plants 
growing on its surface. When first raised it contains a con- 
siderable amount of water^ and is then plastic rather than 
viscous. It can be squeezed into any shape, but is not adhesive 
and may he cut like cheese. It is therefore sometimes referred 
to as cheese-pitch. In this state it is a deep brown. It soon 
dries without any application of heat, if the atmosphere is not 
too moist, and becomes darker in colour and harder, but still 
retains some degree of viscosity. At the same time sulphates 
of the alkalis and alkaline earths separate out, and tend to 
re-ahsorb a certain amount of moisture if the air be dam|x 
Asphalt is found in and near the pitch lake close to the 
village of La Brea (which signifies pitch in Spanish), o:a the 
north coast of the south-western nromontory of the island. It 
also occurs at Oropuche (near La Brea), San Fernando, Moruga 
and Gtiayagiiayareall, like La Brea, in the Moruga beds ; also 
in the neighbourhood of Monke3rtown, in the ISTaparima beds, 
and that of the river Giiaracare, in the older Parian. 

Sometimes, as for instance on the river Luna, near Moruga, 
and to the north of Mont TEnfer, an area of one or more acres 
is occupied by a number of cones about two feet high, con- 
sisting of asphalt associated with earth. In other cases there 
is only one mass of much larger dimensions, but of similar 
character. These have frequently orifices in the centre by 
which the substance rises to the surface, in a liquid or highly 
plastic form. Yery frequently the asphalt is only mixed with 
the soil in pieces or small blocks irregularly disseminated or 
passing down into the laminae of the substrata. 

Submarine asphalt occurs offl Oropuche and Erin, 
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Manjak— -Tlie purer varieties of loitumen are known as Tke 
glance-pitckj asplialt-glance, or manjak (formerly mountjack). principal 
Tkey occur in tw'o forms ; one of these is hard and brittle petroleuni 
with a conchoidal fracture and brilliant but intensely black resources 
lustre. The other resembles a good bituminous coal in appear- 
ance, being somewhat laminated and friable with an irregular 
fracture. It is black in colour and with the lustre of coal. „ 

If heated to 2.20^ C. (430^ F. per cent.) it becomes soft and 
gradually liquefies as the temperature increases^ but has no 
definite melting point. On cooling it solidifies to a hard mass 
having the characters of the conchoidal variety. 

Manjak occurs in much less amount than asphalt. In some 
cases it is supposed to have been formed directly from wood 
fragments, but this is very doubtful, it being more probable 
that the wood has been impregnated with the bitumen. jSTear 
San Fernando it occurs in veins traversing bitnminons marl 
where it appears to have consolidated by the evaporation of the 
more volatile constituents. 

The friable variety of manjak resembling coal is met with 
near the Guaracare river. In one locality to the north of that 
stream it is found traversing the soil in irregular veins. Im- 
portant' deposits have recently been discovered in the Marabella 
and Vistabella estates near the coast to the south of the same 
river. The conchoidal form is also found on the sea beach at 
Guapo and Guayaguayare, especially after stormy weather; 
wdiicli points to the occurrence of submarine dt^osits. 

Liquid Asphalt and Petrolexiin. — Liquid asphalt is a dense 
black fluid with a powerful bituminous odoAr. It usually 
occurs mixed with water. After an exposure of some months 
its lighter constituents, which consist mainly of petroleum, 
evaporate, leaving a residue similar in character to conchoidal 
manjak. A liquid of similar character, but containing more 
petroleum, is known as asphaltic oil. A deep, brown petroleum 
containing bixt little solid bitumen is also widely distributed. 

Liquid asphalt is mentioned as occnrring near San Fernando 
in Guayaguayare Bay, and asphalt oil near Monkeytown and 
Oropxiche (near La Brea). 

Petroleum has been found in the river Guaracare; on the 
coast to tlie south-west of the pitch-lake,, and as a submarine 
spring in the neighbouring sea. The most promising locality 
at present is in Guayaguayare Bay. 

Com2^osition and Commercial Aspects, 

Asphalt— Although the asphalt of Trinidad has been used 
for caulking ships almost from the time of the first discovery 
of the island by Europeans, and numerous experiments have 
been made with a view to its utilisation, it is comparatively 
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recently that it lias been exploited oa a large scales for the 
preparation of road siiiiaces. Work was for a long time con- 
fined tO' the (lej)osits near tlio slioro at La Erea, but at present 
the greater part of the supply cooiiies from the famous pitch, 
lake about a mile inland. 

The principal features of the asphalt deposits of this district 
have been recently described in the Imqjerial Institute Bulletin^ 
1903, vol. i. page 51. A. valuable account will also be found 
in a paper on Trinidad pitch by F. Pecldiam and Laura A. 
Linton, in the American Jonrnecl of Science, series iv., voh i., 
page 193, from which the following’” table giving the com- 
position of commercial asphalt from diiferent points in this 
localit}^ is compiled. 

Proximate analysis of asphalt from the La Brea district, 
exclusive of water, which may amount to' as iiiucli as 30 per 
cent. : — 


— 

Bittimeii= material soluble ia chloroform. 

Orpianic 
material 
insoluble 
in chloro- 
form. 

Inor- 

{?iuiic 

niatorial. 

Total. 

1 

Potrolene 
= mate- 
rial solu- 
ble in 
liprlit pe- 
troleum.* 

Asphaltene = matei-ial leolu- 
ble in chloroform and not in 
petroleum, spirit. 

Total. 

Soluble jlnsoluhle 
in boiling spirit. s 
of vurpcntiuc. 

Total. 

Xake asphalt — 





1 



1 

I 

IsTorth-east ... 

36-499 

13-411 

4-025 

17*436 

63 036 

10*371 

35-375 

99*981 

Centre 

36 950 

12-310 

5-7G2 

18*072 

54-025 

10-782 

35-192 

99-999 

West 

34-200 

11-575 

7-222 

18*797 

52-997 

11-357 

35-()45 

99*999 

South-east 

35-362 

9-862 

4-800 

14*662 

50-024 

11-212 

38*762 

99-99B 

Land a.^phalt — 









IN'ear lake 

33-733 

13-090 

5-650 

! 18*740 

42-473 

11*190 

* 36*307 

99*970 

JSfear village ... 

1 38-619 

10-690 

7-235 

17*5)25 

51-544 

11-618 

34*832 

99*991 


* The soluhility in Ikjht petriAnwnii spirit'isdjjijrox'iinately the same as in aedonc. 


Petroleiie and asphaltene are not cl efinite chemical compounds, 
but the latter is rather more oxidized than the former, jvliich 
is essentially a mixture of petroleum oils. 

The decomposition of asphalt is usually accompanied by an 
increase of the asphaltene at the expense of the petroleiie. 
When the asphalt is melted or boiled as it is usually called, the 
material known as epuree is formed. This does not differ 
materially from crude aspohalt except in ilie loss of water and 
a small amount of light petroleum. At the same time roots and 
other vegetable products are remoTecl so that the proportion of 
insoluble organic material is climiDtished. In the process the 
specific gravity increase from about 1-30 to 1*44. 
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The following: are results of the distillation of dried com- 

Ike 

mercial asphalt from La Brea: — 

Per cent. 

51-81 

10-00 

principal 

Volatile hydrocarbons 
Sulphur 

petroleum 

resources 

of the 

Fixed carbon ... 

9-72 

Ash 

28-30 

British 

Water ... 

0-ir 

Empire. 

The ultimate analysis of the same 
as follow's : — 

material has been given 



Per cent. 


Carbon 

80-32 


Hydrogen 

6-30 


Nitrogen 

0-50 


Oxygen 

1-40 


Sulphur 

11-48 



Tliis is exclusive of ask and presmnakljr of non-kituiniiioiis 
organic maferial. Tke percentage of snlpkur is veiy kigk; otker 
analyses place it between two and three per cent. 


Manjak. — Specimens from tke Maravilla estate and tke 
river Guaracare have been submitted to examination in tke 
Scientific and Technical Department of tke Imperial Institute 
(see Bulletin, 1903, vol. i., p. 180). Tke percentage of bitumen 
is very kigk, there being less than five per cent, of impurity, 
which consists of organic material insoluble in chloroform, and 
inorganic material. On tkei otker hand it contains so little 
petrolene that it only liquefies at a kigk tem;gerature, and a 
certain amount of petroleum residuum,’’ viz., heavy oils, 
%vould have to be added before it would be available for use 
in tke arts. 


Petroleum, — Niiinerons unsuccessful attempts were made in 
former years to exploit the petroleum industry of Trinidad. 
Already, in 1856, an American company had been established 
at La Brea for the distillation of illuminating and lubricating 
oils from tke asphalt. In 18’58 several tkonsaiid gallons were 
produ^jed, but operations were soon suspended. In 1867 wells 
were sunk at different points. Those near San Lernando were 
unsuccessful, though a depth of 150 feet was reached. Oil was, 
however, found on the Aripero estate in Oropucke Bay and 
rose 180 feet in the pipes, but the enterprise was for some reason 
abandoned, and it is only recently that operations have again 
been renewed. More important, however, are the -wells which 
have lately been sunk a mile and a half inland from the sea 
shore at Guayaguayare, to a depth of over 1,000 feet, with 
satisfactory results, well No. 2 yielding as much as 6,000 gallons 
a day, while a pit sunk close by to a depth of 18 feet, with a 
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cross section of 10 feet square, filled up, wlieiiever it wa^s 
emptied, in tlie course of a few days. 

Samples of the oil from the well Ko. 1 and of that from a 
natural spring at some distance were submitted to the Scieiitihc 
and Technical Department of the Imperial Institute for ex- 
amination, The analyses and report, which will he found in the 
Bulletin of the ImjJerial Institute^ VoL I., p. 177, showed that 
they contained respectively 38 and 70 per cent, of kerosene 
(illuminating oil), and 43 and 27 per cent, of heavy lubricating 
oils. The well oil contained 11 per cent, of light petroleum. 
The heavy oil would be suitable for combining with the manjak 
from the deposits south of the river Giiaracare in the manner 
already referred to as desirable. 


The specific gravity of the well oil was 0*920, and its flash 
point 21*5^ C. (70-7 F.). The specific gravity of the oil from 
the spring was 0*8G9 and its flash point 71*5G^ C. (lGO-8 F.). 
The specific gravity of other Trinidad oils varies from 0*930 
(Aripero) to 0*971 (La Brea) and 0*980. The flash point varies 
from 15*5<^ C. (60^ F.) (Aripero) and 24*5^ C. (76^ F.) (La 
Brea) to 165*5<^ C. (3300 F.). 

There appears to be every gradation between petroleum and 
asphalt, the bituminous material left on distillation gradually 
increasing from 2 per cent, in the petroleum to 20 per cent, in 
the semi-liquid asphalt. 


The whole of the mineral organic products, including the 
coals, which have been examined at the Imperial Institute hut 
do not come w^ithin the scope of the present article, require 
careful investigation, and there is every reason to believe that 
by the skilful treatment of the raw materials a number of valu- 
able commercial products may be obtained. 

No returns are available of the actual output of these 
minerals in Trinidad, but there are complete statistics of the 
exports, which in the case of asphalt correspond closely with 
the production. 

In 1857 1,800 tons of asphalt were exported, and in the suc- 
ceeding year the amount was nearly doubled, It then f^cliod, 
f.o.b.j^at La Brea, lOs. a ton. The expoid. was mainly to France, 
the United States being the next largest customer. In 1873 
the export had risen to 7,848 tons, in 1878 to 16,190 tons, in 
1882 to 30,260 tons, in 1886 to 35,671 tons, in 1887 to 43,098 
tons, and in 1888 to 52,017 tons. 


The exports of asphalt and petroleum from 1889 to the last 
year for which statistics are available are given in the following 
table: — ® 



Exports of Asphalt and Allied Products from Trinidad. 
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During tlie year 1902-3 5G6 tons of asphalt glanco or inaiijak 
were also exported. 


Baubados. 

to 

Geological lielations. 

Bitumen and petroleum are associated in Barbados with the 
Scotland formation consisting for the most part of red, shaly, 
incoherent sandstones. Its exact age is uncertain, but it is 
believed to belong to the oligocene period. It is met with 
‘‘below the cliff’’ in the parishes of St. Andrews, St. Joseph, 
and St. John on the north-east side of the island. In the latter 
jiarish they only occur in patches near the coast. 


Distrihution. 

Manjak. — Asphalt does not appear to be present, but nian- 
jak, similar to the conchoidal variety of Trinidad, has been 
found at many points, among which may be mentioned the 
following localities — ^near Groves to the south-east of Mount 
Hillaby; near Springfield to the west of Lloyd’s Wells ; on 
the coast near St. Margarets, Quinty and Consett Bay, and on 
the propert}^ of Codrington College. A seam of manjak 
traverses the grey limestone near the summit of Burnt Hill, 
and the mineral is met at other points in the neighbourhood. 
The hill owes its name to a fire which burnt for five years in 
an outcrop of manjak, 

Petroleum. — Petroleum is found in the valleys of the streams 
that flow by Turner’s Hall Wood, Haggats and Baxter. It is 
sometimes visible on the surface of the water both of the rivers 
and of the springs as at Mount All. It is also met with at 
Springfield and at Lloyd’s Wells, close to the coast. 

Natural gas consisting mainly of methane is evolved from the 
“boiling spring” in Turner’s Hall Wood. 

Analyses and Cominercial aspects. ^ 

Manjak — The following are some analyses by distillation of 
the Barbados manjak. A is an analysis by Herepafli, of Bristol, 
quoted by Sir Eobert H. Schomburgh in 1847. B an analysis 
by P. P. Bedson, and C one by J. H. Pye, both in i^ecent 
years : — 

A. 

Bitumen (resolvable by heat into tar and gas) 61*6 

Coke 36-9 

Ash ... ' P5 
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B. 

Volatile matter ... ... ... ... 61-90 

Fixed coke ... 36-12 

Ask 1*58 

0 . 

Volatile organic matter ... 70'85 

Non-volatile organic matter... ... ... 26*97 

Ask ... ... ... ... ... ... *18 

Moisture ... ... ... ... ... 2*00 

Tke manjak was found to be almost entirely soluble in 
ckloroform, and consequently consisted of nearly pure bitumen. 
It was partially soluble in light petroleum, and tkerefore con- 
tains a proportion of petrolene. A sample examined at tke 
Imperial Institute melted at 104^ C. (327^ F.). It kas accord- 
ingly a lower melting point tkan ’tke Trinidad manjak, and 
tke percentage of petrolene is probably kigker. 

An ultimate analysis gave tke following result exclusive of 
ask : — 

Carbon 81 ‘18 

Hydrogen 8*43 

Oxygen 10*39 

Corresponding rougkly to 20 atoms of carbon, 25 of hydrogen, 
and two of oxygen. Tke proportion of tke latter is muck 
kigker than would kave been expected.- The absence of sul- 
phur is noteworthy. ^ 

Manjak was first worked in January, 1896, and tke new in- 
dustry kas met with a considerable amount of success, but 
recently tke export kas diminisked, tkougk tke price kas 
advanced. 

There were in 1901-2 nine mines in operation. Three of 
these belonged to one company which employed 70 to 80 
labourers. Another mine afforded employment to only eight 
persons who were paid a skilling a day, the total production 
amounting to 200 tons per annum. 

The manjak is mainly exported to tke United States where 
it is employed in tke manufacture of Brunswick black, and 
as an insulating material for electric cables. 

Petroleum. — ^Tke petroleum from Barbados is black and 
tarry, or deep brown, from tke presence of bitumen. Tke 
density ranges fi'om 0*945 to 0*9?!, and tke flask point from 
116^ C. (240^=^ F.) to 149^ G. (300^ F.). 

A sample with density 0*951 gave on distillation 94 per 
cent of heavy oil and 6 per cent, of coke, but no light petro- 
leum or kerosene. 
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Tlie petroleum iiicliistiy was for a long time confiiiecl almost 
exclusively to LloycTs oil wells in tKe parish of St. J osepli, which 
were originally 21 in number. They were 5 feet in diameter^, 
SO to 140 feet in depth, and lined with pine wood. The average 
yield of each well was from one to two barrels a clay ; one well 
yielded green oil. 

In 1901-2 there were 19 wells in the entire island, 12 of 
these, which were from 4 to 6 inches in diam.eter and 60 to 
1,000 feet in depth, were capable of yielding 1,400 gallons a 
week, but the total output was only about 7,200 gallons per 
annum. The petroleum, especially the green variety, was long 
employed as a medicament, both externally and mternally, in 
Barbados and the adjoining islands. It is now used locally 
as a fuel and as a lubricant, and sells at from 2d. to (dd. per 
gallon. 

Statistics. 

The following table of exports of manjak and petroleum is 
compiled from official returns. The values given are in some 
cases too low, for instance, the price of manjak delivered free 
on board in 1897 was *11., not %l. 

ISTo returns are made of the output of the mines or wells. 


Exports op Manjak and Peteolextm: prom Barbados. 


Year, 

Manjak. 

Petroleum. 

Ton^. 

Value. 

Price 
per Ton. 

Amount. 

Value. 

Price 

per barrel. 



£ 

£ .S'. 



£ 

1896 

878 

I,7S6 

2 0 

6 barrels 

18 

B 

1897 

1,880 

3,760 

2 0 

— 


— * 

1898 

1,160 

2,320 

2 0 

'2 barrels 

6 

3 

1899 

1,026 

4,617 

4 10 

52 „ 

156 

3 

1900 ... 

1,120 

6,162 

5 10 


150 


1901 

1,044 

9,394 

9 0 

— 




1902 

868 

7,816 

9 0 






1903 

651 

6,608 

10 0 

— 

— 
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NEW INDIAN COALFIELDS. 

Tte current number of tbe Records of the Geological Survey 
of India contains reports on two new Indian coal-fields^ wliicli, 
tbo-agL insignificant wben compared witi tbe great coal-fields 
of Bengal and tbe midlands of India, are of considerable local 
importance. Tbe report by Mr. Simpson on tbe coal deposits 
of Isa Kbel of tbe Salt range, Punjab, show tbat in this district 
tbere are several small areas containing coal-seams generally 
of small tbickness and often of poor quality. Fonr areas are 
mapped out, and tbe following information is given regarding 
tbem. 

At Kalabagb three seams of coal of Jnmssic age occur vary- 
ing in tbickness from one foot to four feet. Tbey are extremely 
variable and tbin out rapidly towards tbe east. Tbe coal is a 
black, sbiniiig lignite witb a specific gravity of 1‘57, drie 
presumably to its containing muck asb. It breaks witb a 
semi-concboidal fracture, burns witb a smoky flame and 
unpleasant odour, and is liable to spontaneous combustion. Tbe 
quantity available is estimated at 70,000 tons, and tbe present 
output is about 300 tons per day. 

Six miles nortli of Kalabagb, J urassic coal beds are again 
seen two miles nortb of Kucb, Tbere are two coal seams, 
respectively 16 and 12 inches tbick, separated by 15 feet of 
sbale. Botb seams are lenticular and of small extent. Tbe total 
quantity available is estimated at 14,000 tons. Tbe coal 
resembles tbat of Kalabagb, being a bard, black lignite. Xn 
tbe third area mentioned, between tbe Cbicbali Pass and 
Malla Kbel, tbe coal is reported to be of no economic value. 

Several outcrops of coal were found exposed on tbe banks of 
tbe Barocbi stream and its various gorges. This coal is a bard 
lignite of good quality, occurring in seams of variable thick- 
ness and limited in extent. Tbe average tbickness appeared 
to be from two to three feet. Tbe quantity available is not 
stated, but must necessarily be small. 

An exhaustive series of analyses of these coals is given, but 
tbe- results are somewhat misleading since although the 
proximate analyses are made on an air-dried sample, tbe 
evaporative power appears to have been determined on samples 
dried at 212^ F., and consequently tbe latter figures appear 
abnoimally high for lignite of tbe quality indicated by tbe 
proximate analyses. Analyses of a few of tbe typical coals are 
given in tbe following table : — 
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Locality. 

Depth from 
surface. Feet. 

Thickness of 
seam. Feet. 

Moisture 
per cent. 

Volatile matter 
per cent. 

Fixed carbon 
per cent. 

Ash per cent. 

Sulphur 
per cent. 

Evaporative 
power on sample 
dried at 212° F. 
per cent. 

Kalabagh 

20 

2-5 

7-43 

25*27 

SG-28 

30 52 


_ 

Kiich 

7 

1*33 

10-19 

22-74 

4rri2 

18*60 

2*35 

9-63 

Barochi Gorge 

6 

2-08 

5-20 

33*26 

36-27 

16*00 

9-27 

12-19 

jy ••• 

6-5 

3-08 

10-87 

38-77 

42*81 

6-04 

2-51 

10-45 

Charm a Gorge 

4 

3*6 

6-02 

42-40 

41-34 

5-60 

5’6t 

14-36 

Kerai Gorge ... 

7 

5-5 

7-52 

35*43 

43-00 

9-72 

4-33 

U-«8 


It will Ibe observed that all these coals contain iitmsnally 
large quantities of sulphur, which would he an objectionablo 
constituent. The second report by Mr. P. W. Bose describes 
a newly discovered coalfield in Assam, which, though of small 
extent, contains, like most other Assam fields, coal of good 
quality. Two seams were found outcropping at the foot of 
Dinghie Hill close to the head waters of the IJm-Ilileng river. 
Bore-holes have been put down in two localities in this area, one 
of which failed to strike coal, and the second at ffio time the 
report was written had not reached the coal leved. Prom an 
exaniination of the outcrops and information derived from 
trenches the total area is estimated at 3,750,000 square feet, 
giving 470,000 tons of available coal. Analyses of coal from 
the two trenches gave the following results : — 


Trench No. 1. Trench No. 2. 

Per cent'. Per ccint. 

Moisture 10-02 ... 17-30 

Volatile matter ... 47*17 ... 43*84 

Fixed carbon ... 30*39 ... 32*75 

Ash 0-41 ... 6*05 


indicating that the material is of fairly good quality. 


« 
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THE CHLTIYATIOX OF THE PAExi EUBBER TREE 

m CEYLO]S^. 

The success which has attended the experimental cultivation 
of the Para rubber tree in Ceylon and the Straits Settlements 
has attracted the attention of planters in all tropical countries 
suitable for its growth, and at the present time numerous plant- 
ations of the trees are being established in diiferent localities. 
A number of reports, dealing with the various questions in- 
volved in the cultivation of the trees and the preparation of the 
rubber^ have been already published, and recently the methods 
actually in use at one of the most successful rubber plantations 
in Ceylon have been fiilhr described in a series of articles in the 
‘Hndiarubber and Gutta Percha Trades Journal” (Vol, 27, 
pp, 471, 567, and Yol. 28, p. 37). A short summary of the 
information contained in these may be of service for com- 
parison with previous descriptions. 

It was formerly believed in Ceylon that the Para rubber tree 
{Sevea hrasiliensis) would only flourish upon low-lying land up 
to an elevation of 500 feet, but this view was quite erroneous, 
and was not supported by the range of the tree in its natural 
habitat. Experiments have shown that in Ceylon the tree will 
thrive and furnish paying quantities of rubber when planted 
upon hill sides up to 2,700 feet, and it is still undecided whether 
its cultivation can be successfully undertaken at higher alti- 
tudes. It is stated that the tree grows most rapidly at eleva- 
tions of about 500 feet, but for practical reasons an elevation 
of from 1,000 to 1,500 feet is preferred for plantations, as in the 
latter case the latex flows more freely, especially in the hot 
w-eather, whilst the yield of rubber is the same as at the lower 
altitude. The tree will grow apparently upon very poor soil, 
though the yield of rubber would probably not be very re- 
munerative under such conditions, and plantations will, of 
course, always be established on fairly good soil, which should 
not be too stifi. 

The trees are raised from seed, the soundness of which should 
be ascertained by breaking a number selected at random, as 
it is filmost impossible to distinguish good from bad seed by 
appearance only. If the seeds are procured from a distance it 
is necessary that they should be carefully packed, as otherwise 
they are very liable to lose their vitality during transit. The 
method adopted on the estate in question is to wash the seeds 
in a solution of copper sulphate and then pack them in damp 
powdered charcoal, a process which has given very satisfactory 
results for journeys up to four weeks’ duration. 

The seeds are usually sown in nursery beds situated upon 
good land which is fairly level and has a supply of water con- 
veniently at hand. The plot should be divided into beds about 
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20 feet long' and 4 feet wide, wdtli a drain one foot wide and (leap 
between. After tlie beds liaye been levelbal tbe seeds are pJacecI 
in tbe soil, being preferably laid upon tludr side, at a dtipiJi of 
abo'Ut half an inch. It is. cnstomary to sow tbe seeds about 
6 inches by 6 inches apaih, but if plenty of land be available, 
this distance can be increased with advantage to one foot by 
one foot. The seeds are well watered twice daily, and germi- 
nation soon occurs ; .subsequent growth is rapid, and in ten 
days the seedlings are above ground, whilst ten days later they 
are nearly 10 inches high. The average beiglit of tbe plants 
when ten months old, if the seeds have been sown 0 inches by 
6 inches apart, is stated to be 6 feet. The young plants require 
protection from the attacks of insects or animals, and the 
beds must be screened from direct sunlight by means of a good 
cover placed about 2 feet above the soil. At the end of a month 
the cover of the nursery is gradually taken off, and in two 
months’ time it should be removed altogether, as tbe young 
plants will then grow better if exposed to the full sunshine. 
It is stated that the success of I'aisiiig the plants from seed is 
dependent upon the care bestowed during the first ten days. 

When the plants are about 5 or 6 feet high they are trans- 
ferred to' their permanent positions, previous to which the 
stem is usually cut off about 18 inches above tbe soil, and bas 
no leaves up to that height at the time of planting. The young 
plants are placed in prepared holes filled with surface soil, 
great care being taken that tbe tap-root is ])iit in straiglit, iind 
tbe soil is pressed firmly against it. Tbe ground sboiild be 
kept clear of w^eeds and tbe yonng plants piutected, if nccesaaiy, 
from animals until tbey are about (i feet higli, after wbieh they 
will grow on without imich further trouble. 

Some planters prefer to so'W the seed in the position which the 
tree is to occupy, and if this course is adopted, the ])rocedure 
employed in the nursery must be followed in, each individual 
case. 

The distance at which the trees should be planted, In order 
to obtain the best results has given rise to oonisiderable diversity 
of opinion, some authorities recommending close planting and 
others distant. From the results obtained in Oeylon it is 
suggested that the trees should be placed 15 feet by 15 feet 
apa,rt, giving about 200 trees per acre. It is admatted that 
treeis planted 30 feet by 30 feet apart grow much faster and 
bigger than when they are closer together, but in this case 
there are only about 50 trees per acre, and, as the yield of 
rubber per tree is not very much greater than from closer 
planted trees, the return per acre is considerably less. Trees 
planted 15 feet by 15 feet apart have given an average yield 
of 1 lb. of lubber per tree, whilst others planted 30 feet by 
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?l() iVeii apart ]u.iV(''only avcu'ugud IJ- lb. of nibbcH* per tree,, an 
i^ierc^aat^ liiHuifieitaii to <‘-OHi])ensate for tlic great rediietioa in cultivation 
tlie' Jill id: Irin's. J)iista.ni jilantiog ivS, tlieriddriv, only rcnjoiii- of the 
iiiejultMl wlieii it ih desired to gj’ovv vSOin.e otlier ]>roduet, siicli as Para 
cacao, ill, tlie sliado ■fiiiiiisliial by tlio rubber trees. Enbber 

The tir^rs are iappcal for ibe .(irst tim,e i:ii ilieir seveiiili year, Tree in 
at which age a large proportion sUorild have attained the iicces- Ceylon, 
sary si/.o of at; least 18 iiickes in cireiimfereuce. In Ceylon tiro 
xisiiid. ineihod o:f tapping is by a, series of A^-sliaiied incisions, a 
tin (^up bei:n,g fixial lieJow each, in order to collect the latex. 

Soim^ ])la, liters make tlie lirsi cuts adiout () feet from tlic ground 
and work downwards, but the metliod tmiployed on iliis estate 
is to coinmcnco operatioius about 8 feet from tlie ground and on 
every siujond day to make two fresli (Hits, one aliove and one 
below ilie previous oik'.s. Thi^. imdsions are plarwd in veitieal 
rows down the trunk, aboui. 1 iiudi ajiart, and each limb of the 
V is from. 2^ to 8 in(‘lu's in lengili. Usually four rows of in- 
cisions a, re, made, (tacli of which contains (iO disiinet cuts, 

:inaki ng a total (d: 24(1. 44ie tapfiiug process is thus spread ovei" 
a period of about two months, and it, is claimed ihat^ this metiiod 
yieiils much more rubber than the older ]>ra,ctice of iimking a 
largiir number of incisions at; once. After four or six montlis^ 
time i.lie trees arc again ta.ppecl, tkc new incisions bei:ng made 
betw(H,m the previous rows. 

Tapping is only performed in the early morning, from 5.80 
to 9 a.m., as it lias bcHUi .:found tbut the yield of I’ubber ok- 
tained ;n,‘om a given, .number of incisions made in tlic evening is 
only aliout one-tliird of iluit furnislxed by ilio sa.me number 
nuule in i1ie morning. The coolies vvo.rk i;u groups of three ; 
iln.^ first makef the in(.*ision, tlu^ second affixes the tin (uip, uTid 
tlu^ third pours a. little^ water ii.ito each cup direcily it is placed 
in posit imi. 44ie tin c‘up Ims a, fairly H,ha.rp edg(^ win’ eh is 
simply pressed into tlu^. lia.rk jusii bolow tlie incision and tliis 
aiiaelnmait is sullielently (ii'in to preveid; the cup from falling, 
oven whien full o:l' laii^x. 14ie objind:- of placing a. littU^ water in 
each eu]> is to retard the coagulation of tke^ latex, until the total 
yieki ca,:n 1,)0 trcui/ied in tke^ factnxy. Tlie coolii^s usuall}^ :finiali 
placing i'lie tins by ulioui 8.8(,) or 9 a.m., they thi'ii collect the 
kite.x in pails and deliver it in the fa,ctory by about 11 a.m.. 

They a,tlerwa;rda ridairn to tlie t.rees and collect the scrap 
rubber wliicli ha.wS (coagulated in tlie incisions nmde i;wo days 
'Previously. Tlie o])i;rii(,m is exprivssed, however, tliaf it might 
DC better to kaive tliis rubber in the wounds us it seals tlie cut 
surfaces and kelps them to heal (piickly. Tlio loss would not be 
very great, as ike aanonnt of scrap rubber obtained is only 
132* lb. for every 1,000 lb. of, good rubber prepared from the 
latex. 
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The following particulars arc furuislicd regarding ilin oE 
tlie trees and tlie yield of rubber. Tlie average size ot a 
seveii-y ear-old tree is atoout 50 fc'ct in lieiglit, with a circiini- 
ference of from 20 to 22 indies o feet above the groiiiul, whilst 
trees 13 years old have a circumference, measured as above, of 
from 45 to 53 inches. The results of tapping exporinients sliow 
that a tree will give about 8 ozs. of rubber in its seventh year 
and 10 ozs. in the next ; trees from nine to 11 years old will, 
if carefully tapped, furnish 1-| ib. per tree during the y(nir, and 
there is no appreciable averag‘e increase on tliis yield from trees 
11 to 13 years’ old, as the latter give from 14 to 2 lbs. of rul)l)er 
per tree. The following exampk^s are given of actual results 
obtained on tapping nine-year-old trees : 

Two hundred and ten trees, growing at an elevation of aJ)out 
500 feet, were tapped in January and February, and gave 
150 lbs. of dry rubber ; tlie same trees tapped again during 
August and September yielded 207 lbs. of dry rubber, making a 
total of 357 lbs. during the year, or 1‘7 lb. of tlry rubber per 
tree. 

In another case 237 trees at an elevation of about 1,000 feet 
gave 162 lbs. of rubber when tapped in April and May; in 
November and December a further quantity of 230 lbs. was 
oltained from them, giving a total yield of 392 lha., or 1*65 lb. 
of dry rubber per tree. 

The process employed for the preparation of the rubber from 
the latex is extremely simple-, and may be briefly described. 
The latex is first strained through a sieve with flue mosli, in 
order to free it from all extraiieoiia solid matter, and is collecdod 
in circular enamelled basins about 10 inches in diameter and 
2 inches deep. The latex is allowed to staiuk without any 
addition until the next morning, by which time it luis 
coagulated spontaueouslj^ and the cake of riibl)(‘r is found float- 
ing on the liquid. The cake is then lifted out and placunl upon 
a sloping table to drain, the removal of the water being 
facilitated by pressure, first with the hands and finally with a 
wooden roller. In using the roller it is recommended to- work 
from the centre to the edge all round before going riglit aver 
as otherwise the cake is liable to pucker. The liquid which is 
expressed from the cakes is collected and allowed to stand for 
some time, w^hen a fuidher quantity of rubber ’separatos, 
amounting to 1 or 1| lb. for every 30 lbs. of cake nibber. 

After the water has been thoroughly removed from the cakes 
they are placed upon sloping tables for about 48 hours, and 
while still soft they are usually branded with the name of the 
estate. The cakes are then transferred to wire trays for 24 
hours, and are- finally hung up on wires in a darkened room 
and allowed to dry until they are- quite clear. The time required 
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for <], lying* iu, liiirally deyonds upon the ihicknew.s of ilu' culvc's of 

hiscoiilvK,” ns iluy ure i(M,diin(nil,ly called. “Idseiiils” ioiir 
to iiich 11). over tlirecv inoiitlis io' dry perlVcily clear, if 

artiiicial drying i« not employed, wli(n‘(‘as if made (dglit to the 
Jb. tko opc'ration i« eoinplete in six weeks. By" tlie adoption 
of artificial ineairs of drying, siieli as the use of fans and 
siioves, file tinicV oecnpical could of course he greatly reduced 
and tli(‘. (by rubber })la,e(‘d upon tlie market at a mucli earlier 
(hit(‘. If the lilscuits b(‘Conie mildewed when banging on 
tb.e wire's, as fre(|ueutly bappens during wet weatlier, tiny axe 
tliorouglil^r wasluMl just befoj'e ]>aekiug and ibeii ])ut back on 
tlu' wire's for fJiret^ dys to dry again. Bor ('xport tlie biscuits 
are usually packed iu sniall boxx's bolding about 400 cakes or 
bO 11)8. of dry rubber. d’’lie ((uality of ibc jnibber ])]' 0 (liicod 
upon ibis (‘state is indicated by ibe fact tbat tin* average prict^ 
obi.ained for all tbe lubber ('xported during'- 1903 was 4.s'. 
p(‘r lb. 

Sonu' inrormaiion regarding tbe cost of ('siablisbiug' rxibber 
piantaiions and (d' ibe size and (Mpiipimnit of a factory for piT- 
paring ilu' rubber are also given in the articles. It is (‘stimated 
ilud- to open up an estate of 200 acr('s iu (Vylon witli rub1)er 
tr('(\s, arul io luaintain it to tbe end of tin-' sixtli year, will cost 
Ils. 03,990 01 * about 4,200/. Of ibis amount Its. 28,990 is 
alloiitMl for tin' first ju'ar's ebarges, wbilsfc tbe subsequent up- 
Ivecp is (^situiai('(l at its. 7,000 ])ei‘ annum. Froni ibe writer's 
(rxpcu‘i('nee be concludes that a factory 72 feet by 24 feet witli 
iwo floors would be suiUciently lai'ge to deal with six tons of 
niblavi* |)er moutb, providc'd liot air be uscnl for drying, and 
rough plans are given for a building suital)]e for tbe purpose. 


CkTI^TON (tlll/nVATION IN T1I.B IJ.NI3M41) SdbVTEB. 


The ati(‘nfion of; tlie lt,nited Stales Department; of Agricul- 
iu 5 (^ has b(U)n dirc'cted re(,;ently to a number of questions relating 
to cotton (jultivation, and an account of tlie results wdiiek bave 
bc(vn obtained is giv(m in tbe Annual llcports fox* 1903. Tbe 
most iin])orta,nt problems (bmlt witb are tbe prodiuitiou ^ of 
long-stapled “upland” cotton, tbe accdiniatisatioii of Egyptian 
cotton, and tlie prevention of injury to tbe crops by disease or 
insect pests. 

Tlie (juaiitity of loiig-staided cotton produced in tbe United 
Statt's is at present somewbat limited, whilst tbe demand is 
steadily increasing. Attempts are being 'made, therefore, to 
establish new races of long-sta]')led “ upland ” cotton which 
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will give yields comparable witk those of ordinary iq)laml ” 
cotton and be tborongkly adapted for growth in the “ iiplaiid 
cotton regions. The long-stapled upland cottons wliicb are 
now cultivated possess various defects. Their fibre is some- 
what weak and their seeds are dowuiy; on this account they 
cannot be treated satisfactorily with a roller gin, and if a saw 
gin is employed the fibre is liable to bo injured and broken. 
It is hoped that by hybridising the fine long-stapled “ Sea 
Island cotton which has smooth, black seeds, with the short- 
stapled upland ■” variety, which beat's large bolls and downy 
seeds, new varieties may bo obtained which will ])Ossess large 
bolls, smooth seeds and long, strong fibre. In the course of 
experiments undertaken with this object, no less than 40,000 
hybrids have been produced from which certain types have 
been selected. These selected ])lants are being carefully culti- 
vated with the vlerv of securing fixed types wdiich, it is hoped, 
wdll yield the desired results and furnish a fibre of from 1|« to 
If inches in length. 

Experiments are also being conducted with the object of 
improving the strength and length of staple of the best long- 
stapled ‘‘ upland cottons already existing, and it is considered 
that much may be accomplished in this direction by careful 
methods of seed selection. 

Considerable attention is being devoted to the cultivation of 
Egyptian cotton in the United States. The demand for this 
material is constantly increasing, whilst the area under cultiva- 
tion in. Egypt is J,ncapable of much extension. The value of 
the annual imports of Egyptian cotton into the United States 
iunonnts to about 1,(500,000/. It has been found that wdien the 
Egyptian cotton plant is first introduced into A.mevrican soil it 
gives a ])oor yield, and the fibrin tends to lose certain of its 
characteristics. Experiments are in. progress to obta-iii by 
careful selection varieties which will prove adapted to the new 
conditions. One variety which has been cultivated for three 
years in South Carolina is very promising and is bei:ng grown 
on a considerable area. Another variety, obtained by hybridi- 
sation of “Sea Island” cotton with “ Miiafifi,” has beck sub- 
mitted to selection experiments, and during 1902-3 gave an 
excellent yield of fibre of fine quality but of rather variable 
length. Samples of these products have been reported in 
many instances to be equal to the best cotton, grown, in Egypt. 
It is confidently expected that varieties will be secured ulti- 
mately whicli will be thoroughly suited to cultivation under 
American conditions. 

The^ possibility of producing cotton plants capable of resist- 
ing .disease has been made a subject of special study, and 
important results have been obtained especially in the case 
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of “ wilt '’ or “ bliic'k-lK'jui diseaso. Certain fonim of “Sea Cotton 
Lsiaiul“ coito!! liave 1)eea produced Ly a proecBB of careful Cultivation 
Bc!(H*l!oii and have heeu icHied ou large scale by cultivation in the 
(su ialV(‘i,t‘d laud. It, lias Ikhuj found that these new strains are United 
quite rc^sislant to the “ wilt-disease” and yield cropvS of superior states. 
(|uality. Work is also being carried on wuth the object of 
improving the “ W'ilt-resisting ” forms of “upland” cotton. 

This disease has been found to be more prevalent among 
“ uplaml ” cotton tlian was formerly stipposed. 

Aji investigation has heeii made of the “cotton root-rot,” a 
dis(‘ase ol: parasitic origin, and it is helieved that the fungus 
causing it has now l)(um idontitied for tlie first time. Experi- 
ments are being coiiducted liy methods of selection with a view 
to ihe produc-tion of forms of cotton resistant to this disease. 

Tlu’i cotton crop of the 1 United State-s is seriously menaced 
hy liie continued spread of tlu3 “ boll -weevil ” {Anthmmvus 
fputudis, a small, greyish, insect of ratluu’ less than a 

(jiuirici' of an inch in haigih whicli punctures the l)uds or bolls 
ami lays ils i^ggs in lluMn. larvie are ]>rodiiced witliin the 

bolls and feed upon iheii’ tissues. The development of the bolls 
is i ll us iiu|)aire(l, and they become d warfed or siiinte.d. Tlie 
insect <‘aused eonsideralsle damage to the cotton crop in Mexico' 
in 18(12, uud first appeared in Texas in 1804. The life history 
and hahits of this "weevil luvve boon thoroughly studied, and 
cllhrts ai'e being niadi^ to- discover suitable ineains of checking 
its ravages. Tlie po'ssibility of controlling the pest by means 
of parasites has rc'ceivtHl sp<'cial attetition, imd an e,xi)ert has 
paid a visit to Mexieo, where a Government Coiaiuission 
appointed to investigati^ tlu^ weiwil problem has been 'Htudying 
the pi’opagation of a mite (Pedicnioidcs ve7iirieosns) which has 
Imim, found to destroy the larvae of the inBCct, Cult/ures of tiliis 
parasite have Ijeen taken in dVxas, ami the work is heing con- 
iiiiiHHk but tlm results obt, aim'd hitherto -seem to indicate that 
tlif^ climatic conditions in Texas will not; permit of success. 

ExperimeniH have' jn‘o\n‘d that cotton can bo grown with 
prodi even in districts iirlVsted by the ])oll-weevil, if seed 
seleMion, early planting and thorough cultivation are adopted. 

Ow'ing, to tiu* im“})o-rtan(u'' o,f tlxis subject, refe,reiKn,> maj' be 
mmh,^ to tlio recent (iiscov(U''y of an ant whicli preys upon the 
boll-weevil An article on this subject written by Mr. 0. F. 

Cook, of the t.inited vStates De'paii;n:ient of Ag,ricultiire, and 
dated ’May 11th, has been published in Scienee, 

During a visit to Guatemala in the year 1902 it was noticed 
that a small Im’lian cotton ]>]ant cultivated by the natives 
wm nx>t attacked by the w(»evils_, whilst the insects were, very 
common in tlie flowers of a treo-eotton growing spontaneously 
at a short distance from the plantation. 
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More recently, owing to ilie increasing rayiigos of tlio^ boll- 
weevil in Texas, tlie existence of iliis cotton plant, wlu(*li is 
not attacked by tlie boll-weevil, was recalled, and it was tlioiiglii 
desirable to ascertain, if po'ssible, wlietber tbe plant possesses 
any quality enabling* it to resist the pest, or to wliat causes its 
immunity is due. A careful search showed that the boll- weevil 
is present, but is kept in check by a large, reddish-brown ant, 
wdiich is attracted to the plant by the food which it secures 
from the extra-floral nectaries. The ant seizes the weevil in 
its mandibles and inserts its sting at tlie point unprotected, 
by the beetle’s armour. The weevil is killed immediately, and 
is carried away in the juavs of its captor. The manner in which 
the destruction of the ])est is accomplished seems to sliow^ tliat 
the ant is by structure and instinct specially equi])ped for the 
purpose. The insect appears to be hardy and able to survive a 
long, dry-season and cold w'eather in Guatemala. 

It is hoped that it may be possible to introduce this ant 
successfully into the cotton plantations of the IJiiitecl States. 


COTTOlf CULTIVATION IN THE DUTCH INDIES. 

Cotton appears to be widely cultivated in the Dutch Indies, 
but definite information as to the area devoted to the industry 
and the amount of cotton produced is not readily obtainable. 
It is stated that in 1898 the exnorts from Java amounied to 
12,810,0001b. ^ 

Cotton growing* was commenced in the Dutch. Indies early in 
the nineteenth century. Tlie first consignment of cotton which 
was sent to Europe wms said to be much shorter and coarser 
than American cotton, and, in consequence of tliis report, 
attempts were made to cultivate better varieties. In Java, ex- 
periments were cainied out with Gomjpiimi vitifoliuni, l)ut in 
1839 the crops were destroyed hy caterpillars and the trials “were 
discontinued. vSome years later further attempts were made, 
and a bale of cotton which was sent to Holland in 1845 mis 
reported to be of better quality ; unfortunately, however, the 
cost of production rendered the trial uiiremunerative. Many 
other experiments have been carried out from time to time ivitii 
exotic varieties of cotton, but usually without mucdi success. 

In spite of all these failures Teysmann and De Vries have ex- 
pressed the opinion that cotton cultivation in these colonics 
might acquire considerable importance, and further trials liavo 
been conducted in recent years. An account of these exi)eri- 
ments has been given by Dr. W, E. Tromp de Haas in Tevs- 
mania,” 1903. 
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Tlu^ results obiiiiiied in Java and Sradiira sliow iliat cotton Cotton 
(Uiltivat ion can, h(^ carried on snccossfnlly in the northern and Cultivation 
eastern districts, but that in the western districts the industry is in the 
liable^ to failure on acoonni of tJio irregularity of the cliniaie. 

TIk^ hfjpes raised by Teysmann with rega,rd to cotton cultivation, 
and es|)ecia.lly as to the introduction of foreign varieties, luivc 
not been realised, a,nd, in spite of etforts to develop the industry, 
the importance of cotton growing* in the Dutch Indies is 
diininisliing year by year. 

dh.o risks inciirre<l in cultivating either good exotic or oven 
indigenous varieties of cotton deter the native planter from 
tilking up the industry. In many districts the natives pr(rfer 
the cultivation of other plants, such as tobacco or tlic sugar- 
cane, which (Ionian (1 loss ca,re and labour, and give a huger 
profit. 

A comparison of the yield of cotton in Java with that ob- 
tained in. tlnj hnited States shows at once the difficMilty 
ex[yorienced in carrying on the industry in a r(uuiinerative 
nianiuM', for whihst in America. rhtO lb. of cleaned cotton are 
obtaiiuMi per ])oiiw (apj)roxiinately I'Tf) acres), the yield in the 
Diitidi Indies, under favourable conditions, only amounts to 
2t)0 11). p('r bouw, and tli(‘ cotton produced is of inferior (|uaUiy. 


THD STiillOTiniE AND PKOPEllTIEB OP 
“ MEliCEEISEl) " COTTON. 

9 

T'he changes produced in the properties and Btructure of 
cotton i\hm by tl;u‘. action of ' alkali in tln^ process of 
‘‘ nu'rc.erising ' ’ arc of considerable inicu'csi, both frcnii the 
practi(‘al jvnd from the scienti.^i(^ sia,ndpoiiit. The inliiuvnce of 
alkalis and other elumucal reagents on the. Umsile strmigth, and 
iimdiorial propiu.'iieH of cotton yarns has alrcuidy })eeu invesii- 
gaiml by ,M<\ssrs. II(,il)!ier and Pope, and a,, sliorti accuiuni of 
their, (uvnclusions has been given in tin' Im/UTlal Inditute 
ihiHvthh IbOd, vol. L, pj). 4M 44. Tliesc authors have contiuued 
tliPir work and (milxxlied th(ur later results in a paper piib- 
lislunl In idie Journal of the Society of Chemical Indusiri/y 1004, 
vol, 24, pp. 404'“41L . . ' ■ . 

In order to ascertain the c^tfect of alkali on the tinctorial 
properties of eot.toii fibre, hanks of yarn were", steeped in cold 
solutions of caustic soda of varying cojicentratiori (from ()‘4 to 
4 Gl 5 per cent of vsodium hydroxide), and were afterwards 
waslied with cold water and dycxl wdth benzopurpurin 4B. It 
was found i:hat tln‘- atfinity of cotton for direct clyestulfs was 
coiisiikuubly increased l)y timtment with soda solution of 



196 


SUPPLEMENT TO THE BOARD OB’ TRADE JOURNAL. [Sept. 29, 1904, 


Bulletin of the Imjyerial Institute. 


Tlie 

Structire 

and 

Properties 
of "‘Mer- 
cerised’’ 
Cotton, 


0*4 to 8’0 per cent, strength, and that the aiiaonnt of the iiicreaso 
was roughly proportional to the strength of the soliitioii 
employed. In the case of solutions containing from 8i) tO' 9[5 
per cent, of soda the increase in the concentration of the alkali 
causes a greater increase in the affinity for the colour than 
does a corresponding increase of concentration in weaker 
solutions. This effect is more marked in solutions of 9*5 to 11*4 
per cent, strength, and still more at concentrations of 11*4 to 
13*5 per cent. Beyond this point the eff'ect of an increase in the 
.strength of the soda in increasing the affinity of the cotton for 
colour is less, so that raising the strength of the soda from 
13-5 to 17*7 per cent, has only about the same effect as an 
increase from 11.4 to 12* G per cent., or from 12*6 to 13*5 per 
cent. Above a concentration of 20*1 per cent, an increase in 
the strength has only a slight influence on the shade of colour 
produced on dyeing, and above a concentration of f32 per cent, 
any further increase in strength is accompanied by a dimi- 
nution in the affinity of the fibre for dyestuffs; thus yam 
treated with 32 ])er cent, soda solution dyes much more strongly 
than that treated with 3G‘5 per cent., and in the latter case the 
shade produced is only of the depth obtained with soda of 
15*3 per cent, strength. 

Experiments were made to test the influence of the tempera- 
ture of the alkali solution on the affinity of cotton for dyes. A 
remarkable result was obtained; it was found that whilst hot 
soda solution of 8*7 per cent, strength causes the production of 
a deeper shade in dyeing than 4*4 per cent, soda applied cold, 
yet soda of 13*5 pm* cent, strength used hot gives less depth of 
colour than cold soda of a concentration of 8*7 per cent. 

Since cotton yarn is usually boiled with soda of 0*5 to 1 per 
cent, strength as a- preliminary to bleaching, a series of trials 
was carried out tO' ascertain the eft’eet of this treatment on the 
dyeing properties of the material. The results showed that th.e 
custom of l3oilmg the yarn with dilute soda causes no increase 
in the affinity of the cotton for substantive colouring matters, 
although when the yarn is treated with cold soda of the same 
concentration a deeper colour is produced on dyeing. 

Many chemical reagents effect an increase in the affinity#of 
cotton for direct dye-stuffs. Experiments were conducted in 
which hanks of bleached cotton were treated with solutions of 
barium mercuric iodide, potassium iodide, hydrochloric acid, 
2 :inc chloride and nitric acid, and were afterwards washed, dried 
and transferred to the dyeing hath. In each case the affinity 
for the colour was found to increase with the concentration of 
the solution, but no reversal of this effect was observed like that 
caused by soda of certain strengths. 

A, series of, tests was made, to determine the extent to wffiich 
cotton yarn is shrunk by treatment with soda solution of 
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diiferent concciitratioiiB. T'lio results sliowccl iliiit very tliliito 
sodii, even ot 0-5 per cent, streiigtli, causes a greater sliriiikage 
of tlio yarn tlia,n pure wafer does, and that as tlie strength of the 
soda is increased tlio amount of shrinkage increases uniforinly 
up to a (‘.(niceiitration of 8-7 per cent., whilst ahovo this point 
the extent of the shrinkage increases much more rapidly, the 
greatest effect heing obtained with soda of 20 per cent, strength ; 
as the concentration is further increased/the amount of shrink- 
age gradually diminishes until a strength of 30-5 per cent, is 
reached. During the subsequent washing of yarn which has 
been treated wnth 30-5 per cent, soda, the alkali, of course, 
undergoes gradual dilution, in consequence of which shrinkage 
occurs owing to the action of the dilute soda on tlie fibre. This 
peculiarity is of some practical importance, f{)r if the yarn is 
treated with soda of gi’cater streiigtli than 30 per cent., allow- 
ance must be made for tlio further shrinkage during the washing 
in order to moot a tendency to tearing'' or ripping caused by the 
strain exerted on the mercerising* frame. 

The microscopic oxa,raination of the cliangea induced in 
cotton by meveun'isation was made w^lth the aid of crossed 
.Nieol prisma, between which wars in scried a miv.a plate of such 
thickness as to increase the retardation of the light passing 
through the preparation by onc-cightli of a 'wave-length. The 
raw cotton fibre a,ppear8 as a fiati;ened ribbon, the edges of which 
are somewhat thickened and turned up. The internal canal h 
clearly visible in polarised light, and is seen to extend through 
the whole length of the fibre. The cotton fibre is naturally 
twisted or creased ; the twist is sometimes in one direction and 
sometimes in the other, several changes ‘*iii the direction 
occurring in the length of a single fibre. This variation in the 
direction of the twist is of great importance in connection with 
tlie production of lustre during mercorisation. 

Tllie behavionr of cotton fibre wlum treated with soda solution 
of different c()nccntraiions was sLudled. Tlie most impoiiiant 
phenomena observed are epitomised in the follo'wing tahle: — 
Btrenp^th of 
soda Holution, 

0 — 6f) % Ko apparent effect. 

7ir^ ,j Incomplete nncoiliiij? of tho fibre for about a second. 

8*7 „ Untwisting, at first rapid and afterwards slow. 

11*4 „ Eapid and slow uncoiling take pbicc simultaneonsly lasting about 
5 seconds. 

16'$ „ Untwisting followed by swelling. 

17*7 „ Untwisting and swelling proceed together. 

27 — S6’6 „ Swelling precedes untwisting. 

The concentration of 17*7 per cent, is the lowest at which 
mercerisation for jiraetical purposes can 'bo elBEected. It is 
evident, therefore, that for the production of the lustre on 
cotton, the untwisting of the fibre must take place either after 
the swelling has occurred or simultaneously with it In con- 
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firmatioii of this conclusion, it lias been found tliat under tlie 
action of liot soda solution (wbicli does not produce a luiirked 
mercerising eiiect) the untwisting of the llbre precedes the 
swelling. 

The lustre of mercerised yarn was formerly attributed to 
the shrinkage and s-welling brought about by the action of the 
strong soda solution^ whilst a third factor, the untwisting of 
the fibre, was entirely overlooked. The results of an investi- 
gation of the action of a number of reagents on stretched cotton 
yarn have proved that all three of these factors are essential 
to the production of any considerable lustre. The reagents 
employed were a mixture of water-glass and caustic sodui, a 
mixture of glycerine and caustic soda, sulphuric acid, solution 
of Einc chloride, syrupy phosphoric acid, nitric acid, hydro- 
chloric acid, and solutions of sodium sulphide, potassium iodide, 
potassium mercuric iodide and barium mercuric iodide. Of 
these reagents, those which caused the ]>rodnction of the best 
lustre were caustic soda, soda with water-glass, soda with 
glj^cerine, and nitric acid; all these caused rapid untwisting, 
strong swelling and considerable shrinkage. Sodium sulphide 
and hydrochloric acid effected rapid untwisting of the fibre, 
but only slight swelling and shrinkage, and produced little gloss 
on the yarn. Barium mercuric iodide caused considerable 
swelling and shrinkage, but did not effect the untwisting of the 
fibre, and consequently gave rise to but slight lustre. Zinc 
chloride, potassium iodide and potassium mercuric iodide caused 
no untwisting and but slight swelling and shrinkage, and hence 
produced very little lustre. 

A study has bSen made of the mechanical effect which gives 
rise to the lustrous appearance of yarn mercerised under tension. 
If a raw cotton fibre, the two ends of which are fixed to a 
microscope slide by means of wax, is treated with soda solution 
of 30 per cent, strength, it first straightens itself and then 
swells, becoming rounded and gelatinous ; after it has reached 
this stage, the untwisting begins. Since the fibre is fixetl at 
each end it follows that as one part gives up its natural twist, 
another part becomes twisted. This action goes on repeatedly 
until finally the original twist of the fibre is replaced by a new 
kind of twist. The fibre now has the appearance of a gela- 
tinous, straight rod on which spiral windings are visible ; after 
being washed and dried it still retains this form. By this pro- 
cess the creased band which constituted the raw fitre is con- 
verted into a straight rod of nearly circular cross-section which 
bears on its surface a series of spiral elevations. The surfaces 
of the fibre and the ridges are quite smooth ; the latter reflect 
the light in the same way as the turns in. a polished corkscrew, 
and it is to the presence of these ridges that the increased lustre 
of cotton yarn mercerised in the stretched condition is due. 
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PAPElt THEE OF TONKIN. 

Tke tree known in Tonkin under tke luiine of eny* gul '’ is 
cultivated by tke natives for tke sake of its bark, wkiek is e 3 n«“ 
ployed ill tke inanufacture of paper. Tkis plant lias Innni 
identified as Daphne invotucTata^ Walk, of tke natural order 
ThynieUeacea!; it lias long” been used in India for paper- 
inaking, tke^ barlv being eniploj^ed in admixture witk tkat of tke 
allied s])ecies, Daphne camuihina, tke so-called Nopal paper 
plant. In Annam, an extensive area is devoted to iks ealti- 
vatdon aiiioniiting, in tke Province of Hiing-koa alone, to about 
()70 acres. An account of tke cultivation of tke tree and tke 
motliod of utilising its bark kas been contribuied recently to 
tke “ llevue des Ciilinres (-'oloniales/’ IDO-l, voL" 14, ])p. ITd-lcSi^ 
and 271-27d. 

Tke plant grows best in an alluvial soil wkiek is rick in Ininiiis 
and can be (easily irrigated, and it rojldily accornnioda'.es itself 
to tlu^ ckanges of tennperaturo of the Tonkin eliinato. 

Tke kdlowing nn^ikod of cultivation is ])ra,ciised by Hits 
natives. Tlie secal is sown in Eebruary or Marck according to 
tke tiunporatiire. If the keat tends to injure tlie seiHllings 
tiliey ar(^ skaded willi scrcHvns of palm-leaves. In tke Banic 
period of tke following year the young trees are transplanted 
at intervals of 30 to 40 inckes in plantations wkiek nsuallv kave 
an. area of f to acres and rarely extend to acres. Tito 
brancdies are cut in August or September of the tliird year, 
before the plant kas flowered ; th.ey have a diainetor vai'ying 
from about one-kalf i,o an inch, and a. length' of I J- to 2 yards. 
The iiumber of branekes bornc'! by one tree is nsually from five? 
it) 12, but sonndiimes amounts to as many as 20. After ibe 
bra iifdies bavo Imm gaikori^l ilu’: kcivos are ;ronio\U3d and I ho 
bark is si.ripp(‘d olT by hand. Tlie prodiict tlius obtaimel kas 
the ap|)(Uira..nce of scdl, tlexible, librous rilibuiis ; it. is drieO 
iliorougkly by e.xposuni to tke sun. 

A t;r<M> of tin? iige of t]n*(H^ years^ yiekls, on iln,^ a;verag‘(\ aJjont’ 
12 05 ^. of fresh ba,rk or 4^ oz. of llie dry rnaiculak Assiinung 
tlie 4 >rese:nco of 1,400 plants per acr(3, tlie yield of dry bark 
would aniount t.o a'])proximately 400 lb. ])ei‘ acre. Tkis quan- 
tity is tke^ maximum obtainable by tin*. culiJiral inotliods a.t 
present employcul. Tlie natives usually make four cuttings at 
regular intervals of three years; the second croj> is of the best 
quality. At tke end of years the plant is exliauBteil andyis 
tlien considered to furnisk too small a. yield to warrant its 
furtlier cultivation. Tko bark in its raw state sells at difi'erojit 
jirices according to its cjuality ; ike first quality realises alr'uit 
24.S’. 'pervewt., wliilst ike lowest quality is soklat about half tliis 
price. 



200 


SUPPLEMENT TO THE BOARD OF TRADE JOURNAL. [Scpt. 20, 1904. 


Bulletin of the Im'perial Institute, 


The Paper The total quantity of the dry bark prodnctMl ainina-lly in 
Tree of Himg-hoa amounts to about 120 tons. About 24 to 30 tons is 

TonMn* used in the village of riii-dinh for the maiiiifactiire of paper; the 

remainder is distributed among the following villages: — Vii- 
yen, 35 tons ; Yeix-luong, 15 tons ; Tan-phu, 35 tons ; Thach- 
de, 5 tons. 

It is considered that the yield of fibre might be greatly in- 
creased by the adoption of improved methods of cultivation. 
Before transplanting the young trees, the soil should be well 
prepared and freely manured, Tlie plants should be scdected 
rigorously, and only those should be transplanted which bear 
wnll-formed stems and are provided with niuneimis ]*oots. 
During the first year, the plantation should bo weeded two or 
three times. In the second and third years occasional plough- 
ing is required in order to clear the ground of adventitious 
plants and to allow of the admission of air to the lower layers 
of the soil ; this treatment is particularly necessary if the soil 
contains much clay. 

It is estimated that under systematic cultivation each plant 
would yield about 9 oz. of dry bark or double the amount pro- 
duced by the native methods. Since an acre would probably 
produce 4,000 plants under these' conditions, the total yield of 
dry bark woulcl amount to about 1 ton per acre of the average 
value of 16L 

In the village of Phi-dinh, Hung-hoa Province, the nurnu- 
facture of paper is carried on by the following method. The 
bark of cay gio is immersed in water for 48 hours and is 
afterwards soaked in weak milk of lime for the same length 
of time. Whilst still impregnated with lime it is submitted to 
the action of steam for 24 hours, and is afterwards washed and 
cleaned, and reduced to a pulp by means of a pestle and mortar. 
The pulp is again washed and then transferred to a rectangular 
wooden vessel filled wuth water to which a gummy substance 
has been added derived from a tree known as ^^cay The 

paper manufacturers purchase the wood of tliis tree from, the 
native foresters who collect it in the mountains. The wood 
is converted into chips or shavings which are steeped in water 
for 12 hours. The guinmy water so obtained is poured into 
the wnoden vessel in which the pulp is afterwards placed. 
About 1 lb. of “ cay mo '' shavings is required for 30 lbs. of 
the cay gio bark. The pulp is withdrawn, shaken, and 
spi*ead out in thin layers. The sheets thus formed ard placed 
in a pile which is pressed in order to remove the excess of water. 
Finally, the sheets are separated from one another and dried in 
the sun. The paper ohiained in this way is always more or 
less bibulous. The process of sizing paper, with the ob|ect of 
rendering it impermeable, is quite unknown to the natives. . 
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Ill tlie village of Lang-biioi, near H.anoi, paper is maiui'- Tie Paper 
factmed in, ai somewliai diHerent manner. Tlie bai’k is Tree of 
macerated first in water and afterwards in lime water. It is TonMn* 
then heated with water in a hermetically sealed vessel for 
three or four days. The tivo layers of which the bark is com- 
posed are next separated by means of a knife ; the outer layer 
is brown, whilst the inner layer is yellowish in coloi?r and 
more fibrous. The former serves for the manufacture of paper 
of inferior quality, the latter being reserved for a finer, whiter 
and less bibnlons paper. Each portion is converted into a 
pulp by meaiivS of a ])estle and mortar, and the pulp is trans- 
ferred to large baskets and carefully washed with water. The 
product is put into wooden troughs provided with water which 
contains a certain amount of the gummy substauce derived 
from cay mo.” Tlie sheets of pa])er are then made in the 
manner already described. 

There is aiiotlier plant used in T^onkin for paper-making 
whitdi bears tlie native name of eay (‘anliT or tht‘ wild “■ cay 
gid.” This is a small bush not exceiMling W to 40 indies in 
height. The branches aiiain a maximum thickness of about 
Jialf an inch; the bark contains a fibrous tissue, the fineuess of 
which contiibutes to the production of |)u]p of very good 
quality. The plant has not been com])leteIy’' identified, but 
is recognised as a membm* of the I^atural Order, llH/mehrmk'm. 

It grows in poor, dry, stony soil, aiad is able to bear the greatest 
summer lieat witliout injury. Cay canli ” has always been 
neglected on account of the small proportion of bark that li 
yields, and ex|)eriment has shown that notwithstanding tlie 
snpt‘i*ioriiy of the ]n:v|)('r made from this material the regular 
cultivation of the spcci(\s Avould not ])rove remunerative. The 
pul|), how(‘ver, might b(‘ utilised in combination wiih ordinary 
pulp to iiU|)rove the (|imlity of tlu' pajicr. 

The paper mulberry {Bronssefirtia papj/rlfcra), a |)laui in- 
digenous to (thina, Siam, Polynesia.n Islands and Ilurnia, is 
frequenily met wiih in Tonkin bv the roadside, but its cultiva- 
tion lia-s nevm; Ixum mlo'pt.ed bv the natives. I'liis it*e.i^ bea,Ta a 
greyisli-brinvii liark which is greatly estecuned in I a pan as a 
pa.pcn* S'iock, is used in Burma for tlie ma,nnfaeture of papier 
nuiehe and is employed in the Sandwich Ishrnds and Hawaii 
for making native^ (flotli, 


Cl 
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THE TEA PEODirCTIOK OF THE BllITISil EMFIEE. 

Tiie introduction of tea into Europe dates from tlio early part 
of tlie ITtli century ; its cultivation and use liad tlien been long 
established in China and Japan, and for the next 200 years 
these were practicallv the only countries from which it was 
obtained. Earh^ in the lOtli century, however, European 
nations began to experiment on the possibilities of growing tea 
in their eastern possessions, and these efforts have proved so 
successful that the output of tea from India and Ceylon now 
rivals that of the Chinese Empire. In the year 1820 the Dutch 
succeeded in establishing* tea gardens in java, and the years 
1800 to 1840 saw the commencement of the export trade in 
Indian-grown tea. In the year 1878 Ceylon began to export 
tea, and the industry has flourished so well tliero that tlie ex- 
port thence at the present time does not fall much behind the 
total production of tea in India. An account of the history and 
present state of tea cultivation •within tlie British Empire has 
been recently published by Mr. A. G. Stanton in the ‘CJounial 
of the Society of Arts ” for June r3^ 1904, and from it most of 
the followdng points of interest have been summarised. 

As regards its cultivation the tea plant requires botli sun- 
shine and rainfall in liberal proportions ; the latter amounts to 
100 inches or more per annum in most tea districts, and in some 
parts even exceeds 200 inches. The best soil is a rich loam, 
but it also grows where there is a free subsoil, as this permits 
the penetration of the long tap root of the bush. The aim, of 
the planter is tp produce as much leaf of good quality as 
possible ; the flower is of no use for making tea, and is only 
allowed to develop when seed is desired. The leaf bud and two, 
or perhaps three, leaves are plucked from tlie fine shoots ; if 
more leaves are plucked the tea becomes coarser and of lower 
quality. The plucking is made at intervals of eight or nine days 
or vso by women and children, and they bring the leaves in bas- 
kets to the factory. 

On the Indian plantations machinery is employed in the 
various procesvses of mauufacture, and thus the large amount 
of handling that Chinese tea meets with in the course of 
its preparation is avoided. The first stage in the manu- 
facture is the withering process ; in this the leaves are 
laid out thinly on trays or sheets until the rigidity of the leaf- 
cell disappears and the leaf becomes soft and easily rolled. 
When the withering is satisfactorily advanced, the time 
required varying with the state of the weather, the leaf under- 
goes the second process, being rolled by macliinerv to break up 
the softened leaf-cells and cause the sap to exudk The third 
process, which is one of fermentation or oxidation, follows ; the 
rolled leaf is allow^ed to ferment until it pssumes a bright cop- 
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peiy Tlie foiirtli operation, tlie firing, is tlien performed by 
placing tlie leaves in a drying apparatus and beating tbeni to a 
fairly bigb teinperatiiie ; this stops the fermentation and tbe 
colour of tbe leal is cbanged to black. Tbe tea is tben separated 
into different sizes by means of sieves, to suit tbe requirements 
of different markets, and is packed in cbests for sale. 

Green tea is obtained by a variation in tbe process of manu- 
facture ; tbe withering and fernienting stages are omitted and 
tbe leaf is steamed, rolled and immediately fired, and tbns the 
green colour of tbe cbloropbyll is preserved. 

Some idea of tbe magnitude of tbe industry may be obtained 
from tbe fact tbat in the year 1902 tbe total amount exported 
from tbe tea-prodiicing countries of tbe world amounted to 
about 615 million lb. Tbe actual amount produced is of course 
far larger, as tbe quantity consumed by tbe 400 million in- 
habitants of Cliina is unknown and must be very considerable 
since tea is used tbroiighout tbe Chinese Empire. Of this 
export Great Eritain consumed 255 million lb., and tbe British 
colonies 60 million lb. ; tliiis, rather more than one-luilf of 
it went to the lh*itisb Empire, As eonsumers of tea, the in- 
habitants of Australasia take tbe lead using al)oiit 7 lb. i)er 
bead per aminm, those of Great Britain come next with. 6 lb., 
followed by tbe Canadians with 4 lb, Exchuling China and 
Japan, no other nation approaches these figures; Holland taking 
only 1-|' lb., Russia about 1^ lb., and tbe United States 
about 1 lb, 

Tbe growth of tbe industry in India is shown by tbe follow- 
ing table (Stanton, Journal Societij Arts, 1904, *vol. 52, p. 608). 

Approximate Acreage under Tea Cultivation in India 
WITH THE Annual Yield and the Average Price obtained in 
THE .London Market. 


1 ear. 

Area. 

Yielil. 

A.V(jra,go IT'ice. 


Acres. 

Lb. 

■S’. 

(L 

IKHl 

221,071 

4fi, 871,622 

1 

5 

1891 

B()2,437 

128,867,902 

0 

lOj 

1898 

601,080 

157,476,400 

0 

8*30 

1899 

516,658 

181,797,455 ' 

0 

8*75 

1900 

522,487 

197,460.6(54 

0 

7‘74 

1901 

524,7(57 

191,302,773 

0 

7-.50 

1902 

525,252 

188,580,261 

0 

7-85 

Of tbe total area under tea in India : 

in 1902 by far tbe larger 


portion, namely, 340,000 acres was situated in Assam, followed 
by 185,000 acres in Bengal and 50,000 acres distributed over 
Madras, the Punjab, Burma, tbe United Provinces, Travancore 
and Goeliin. 
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The remarkahle rise of the Ceylon tea incliistiy dates from the 
rain of the coffee plantations by the attacks of a fiingiia 
Hemileia vastatrLt; the planters in consequence turned their 
attention to tea growing, and have been most successful in their 
efforts, as is shown in the following table (Stanton he, eit.). 

Acreage under Tea Cultivation in Ceylon, with the Quan- 
tity Exported and the Average Price obtained in the London 
Market. 


Year. 

Area. 

Export. 

Approximate 
Average Price. 


Acres. 

Lb. 

rL 

1871 

Nil. 

Nil. 



1881 

13, .500 

348,157 

Ilf 

1891 

250,000 

67,718,372 

10 

1898 

370,000 

110,769,071 

7*76 

1899 

385,000 

129,894,156 

7*96 

1900 

392,000 

148,431,639 

7*20 

1901 

388,000 

146,299,018 

6-86 

1902 

385,000 

148,991,241 

6-81 

1903 

386,000 

151,120,009 

7-62 

I 


In the English market, Indian tea met with more and more 
favour owing to its greater strength and flavour a.*, compared 
with that from China, and the large quantities both of Indian 
and Ceylon tea which were taken by England caused a very 
considerable decrease in the consumption of Chinese tea. This 
is apparent in the following table (Stanton, loo, eit.) which 
also shows how greatly tea-drinking has increased in the last 
forty years. 

Annual Consumption of Tea in the United Kingdom, 

SHOWING THE QUANTITIES AND PERCENTAGES DERIVED’ FROM 
India, Ceylon, China, &c, ; and the Average Annual Con- 
sumption OF Tea pee Head of Population. 


Year. 

China, &c. 

India. 

Oeykm. 

Toial. 

hoad 

of 

population 

lb. 

Per 

lb. 

Por 


Per 




cent.of 

Total. 

cent.of 

Total. 

lb. 

cent, of 
Total. 

lb. 

lb, 

9 

1866 

97,681,000 

96 

4,584,000 

4 



102,266,000 

3*42 

1871 

109,446,000 

89 

13.956.000 

48.336.000 

11 





123,401,000 

3-92 

1881 

111,715,000 

70 

30 





160,061,000 

4*58 

1891 

52,287,304 

26 

98,941,931 

49 

61,227,602 

25 

2(52,466,837 

5*36 

1898 

19,512,009 

8 

133,430,351 

57 

82,471,745 

S5 

235,414,105 

5*83 

1899 

23,403,946 

10 

134,018,921 

55 

86,137,946 

35 

242,560,813 

5-96 

1900 

19,297,051 

8 

138,025,026 

65 

92,470,009 

37 

249,792,086 

6*07 

1901 

17,087,828 

7 

147,959,733 

68 

90,826,521 

36 

255,873,082 

6*16 

1902 

20,171,477 

8 

148,727,837 

68 

86,640,878 

34 

264,440,192 

6*0(J 

1903 

26,092,339 

10 

160,780,655 

69 

78,492,959 

31 

265,365,963 

6*03 
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WliO'E coiniiieiiciiig' tlie iiiclustry the planters of India and 
Ceylon ^latiirally vsent tlieir teas tO' the London market, but 
in iinio it was found that notwithstanding the diminution in 
the import from Chiim, there was still an excessive supply, and 
that the price wm falling. Elforts were, therefore, made to 
open up new markets outside the United Kingdom, and the 
planters both in India and Ceylon agreed to voluntary levies 
and later to taxes collected by their respective 'Grovernments 
to be devoted to promoting the use of their teas in other 
countries. The success that attended this policy is shown by 
the following table (Stanton, loc. cit.): — 

Quantities of Indian and Ceylon Tea taken by Countries 

OTHER THAN THE UNITED KINGDOM. 


Y’ear. 

Indian. 

Ceylon. 

Total. 


Ib. 

lb. 

lb. 

1890 

<>,430,942 

4,570,190 

14,001,132 

1896 ' 

16,815,323 

19,923,803 

36,739,126 

1900 

33,442,970 

49,259,693 

82,702,663 

1901 

36,080,151 

58,797,649 

91,877,700 

1902 

42,361,366 

64,374,989 

106,736,355 

1903 

47,688,221 j 

71,692,169 

i 

11 <9,180,390 


Among the countries contributing to make up the above 
totals, Auatralaisia, North America and Eussia with Germany 
appear as the largest consumers. Australasia* in 1890 imported 
about 26 million lb. from China, but Chinese tea has now 
been largely divSplaeed by British-grown tea, which now amounts 
to about 80 ])er cent, of the whole consumed. In the United 
States of America gToc^n tea is most in. favour, and to meet this 
taste the niamxfactiUT^ of this form of tea has been stimulat(‘d 
in Ceylon by nieatis of a bounty. In the ycnir 1903 this bounty 
was paid on 11 million lb. In 1901 India adopted the same 
})laa, jiiul in 1903 the bounty was paid on nearly 2 millioii lb. 
The introduction . of British teas into Eussia was difficult at 
first* but has now met with great success, something like 
35 million lb. having been taken in 190Jk The amount taken 
by Turkey with Persia is not inconsiderable, amounting in 1903 
to 8'|- million lb. 

Although India and Ceylon are by far .the most important 
tea-growdng countries within the British Empire, yet there are 
several other Colonies wdiere tea cultivation has been tried, and 
in Natal the industry has reached some magnitude. The fol- 
lowing table show's the gro-wdh of the inclustiy in that Colony 
(Stanton, Iog, p. (iOO). 
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Area of Land under Tea Cultivation and auiNTiry 
PRODUCED IN Natal. 


Year. 

Area. 

Production. 

1880 

Acres. 

8 

Lb. 

Not shown. 

1883 

149 


1S88 

801 

133,200 

1893 

1,883 

576,420 

1898 

2,067 

1,037,589 

1900 : 

4,162 

1,679,600 

1901 ; 

4,107 

1,720,150 

1902 ; 

3,542 

1,796,230 


Ill tliis Colony the industry is protected by a. duty of 4:d. 
per lb. on imported tea. Natal tea also finds a free market in 
Cape Colony, the Transvaal, and in the Orange Eiver Colony, 
consequently very little of it is exported from South Africa.^ as 
remimerative markets are close at hand. 

As regards the smaller trials of tea-growing, the following 
particulars are recorded : — 236 acres in Tiji in 1901; 145 acres 
in Mauritius in 1901; 75 acres in Jamaica in 1903; 35,000 lb. 
in the Straits Settlements in 1902; trials have also been made 
in Borneo. 

Besides a suitable soil and climate, a supply of cheap labour 
is a most important element for success, and the labour diffi- 
culty is especially pronounced in Assam, and i'S becoming 
serious in other Indian tea districts and in Ceylon. Tln^ re- 
muneration of the planter is not only depeiideiil on the above 
factors, but also on the fluctuations in the value of silver, tlie 
duties imposed by England and other coiiairicLS and on tlie 
effects of the tendency to over-production. 
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WHEAT EXPEEIMENTS IN CANADA. 

In no l)ra;u,cli of iiidiistry lias tlie remarkul)le progress of 
Canada been iinjrc marked than in that of agni cult lire. The 
area of land under crops is rapidly increasing, and the exports 
of farm produce have nearly doubled during the last seAreii 
years. 

The seventeenth '' Annual Eeport of the Director of Ex])eri“ 
niental Farms ( Ottawa, 1904), contains an account of the 
work done during lOOT, and afi'ords striking proof of the 
valuable iiaiure of the experiments carried out at the Govern- 
ment Experimental Farms. 

Among the most important of the experiments were those 
initiated with the object of obtaining a variety of wheat possess- 
ing earlier ripening qualities tlian the sorts commonly grown in 
Canada. The necessity for experiments in this direction arose 
from the losses sustained by farmers in the North-West Terri- 
toi'ies (luring the last 20 years, occasioned by the repeated oceur- 
renc(‘ of eaidy frosts in these districts. Among iln^ spring wlieats 
held in high regard in the Colony, and especially in the North- 
West, is the wariety known as "Hied Fife.'^ This wheat is 
remarkable for its productiveness, for its high (piality, and for its 
power of adaptation to varying conditiojis of soil and climate. 
It originated as a variation on the fields of Mr. David Fife, 
Ontario, about 60 years ago, and uj) to the present shows no 
signs of deterioration. It wavS taken from Ontario to M.anitoba 
and the North-West Territories, where it now stands probably 
higher in the estimation of millers for its ■S.oxir-iiniking pro- 
])erties than any other known variety. While tlies R(?d Fife 
has so many points of excellence, it is open to one objection, viz., 
lateness of rip('iiing. ITiis drawback can, of course, be disre- 
garded in wlieai -growing disiricis warmer ihan the North-TVest 
'*.r{3rrii;ories. 

I^hc’s e;x])e:rl)nen'tal work Ims hecn (xirricul out along two dls- 
iimrt, limus. In tin' first place, foreign varieties of wln^ai hav(3 
liexm imported, and grown for sevc'.ra.l years at all th,e expemi- 
menCai fa.rms, the Hume of ripening and 'weiglit of crop in ea.eh 
case being carefully compared with those of ** Ih^d Fife.’' Tlie 
wlieats tested came from 'all the chief wheat-growing y30iin tries 
of the woibl; some were obtained from the colder districts of 
Northern Russia and other parts of north Europe, some from 
different altitudes in the Himalayas, and others frpm the 
United States, Australia, and »Tapan. 

The results of the experiments showed that, on the whole, 
the Russian and Indian wheats ripened earlier than the 
Canadian Red Fife.'' On the other hand, their quality was often 
inferior, and th(3 crops raised were frequently bo small, that, 
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from a financial 2 >oiut of view, tke cultivation of tkese varieties 
was impossible. Tke most satisfactory grain was tke Ladoga^, 
from Wortkern Biissia. It ripened fully a week earlier tluui 
tke '^Eed Fife,” and gave a fuiity keavy crop; tln^ (kief 
objection was tke sligktly yellov' colour of tke flour. 
Tke wheats from tke United States, Australia, and other 
sources proved to be as late as, or even later than, tke '' lied 
Fife A and were of inferior quality. 

Tke net result of tke first series of experiments is therefore, 
that, up to tke present, it lias been impossible to find a foreign 
earlier ripening wheat which possesses, when grown in Canada, 
tke productiveness and high quality of ‘‘ lied Fife.” 

The second method by which tke desired end has been 
sought, is tke cross-breeding of wheats with tke object of 
combining tke good qualities of two or more varieties. The 
experiments weve begun in 1888, and since that time several 
hundred new sorts have been produced and teste^d. A con- 
siderable number of crosses were effected between the Ilussian 
Ladoga ” and tke ‘‘Aled Fife,” and tke most promising of tke 
progeny were multiplied until plots of considerable size could 
be grown. These latter were subjected to rigid inspection from 
year to year, and tke less desirable plants were promptly 
destroyed in order to keep tke number of varieties under trial 
within reasonable bounds. 

Among tke most successful of tke many new’' varieties ob- 
tained are those knoivn as ” Preston ” and *' Stanley.” Tke 
“Preston” is a ^bearded sort, tke “Stanley” is beardless. 
Taking tke average yield obtained on tke plots on all tke 
experimental farms for a period of nine years, tke “ Preston ' ' 
has given a crop of 34 bushels, 41 lbs. per‘acre, wkik^ the Red 
Fife has yielded 33 bushels, 7 lbs., a diiference of 1 biuslu^l, 
34 lbs, per acre in favour of tke “ Preston.” Tke “'Preston” 
has also ripened uniformly earlier, tke gain in time av(U‘aging 
from four to six days. The “Stanley^’ is a twin w^keat with 
mike “ Preston,” and its origin is one of considerable interest. 
Tke plants grown from tke first cross-bred kernel |)rodue(‘d, in 
tke following season, heads which were uniformly beawled ; 
but when tke seed from tke latter was sown some of 
tke plants produced bearded heads, and others beardless, the 
two varieties being distinguished as tke '' Preston ” and 
“Stanley” respectively. Subsequently the two varieties wem 
bred to. type by discarding all the variations arising, until tke 
forms became fixed. “ Stanley ” during a nine years’ test has 
given an average crop of 32 bushels, 2 lbs. per acre, wliicik is 
1 bushel, 5 lbs. less than “ Red Fife.” In early ripening, 
tills variety is about tke same as tke twin “ Preston.” 

A wkeat muck grown in some parts of ]\ranitol)a and the 
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N’ortli-West Torritories is tkc White It aftords a Wheat 

slig’hily larger yield “ lied Fife,” bni, in quality is some- Expert- 
what inferior. This wheat was also crossed with the Eussiaii ments in 
Ladoga,” and the best results obtained are knowai as “ Huron ” Canada* 
and “ Pereyd^ Huron is boarded, and during experiments 
extending over nine years, has yielded 4 lb. per acre in excess 
of “ lied Fife."' Its time of ripening, moreover, is four to five 
days earlier than that of the latter varietjL Percy yields a 
smaller crop than lied Fife, but also ripens five days earlier. 

Another cross wars obtained between an Indian and a Ilussian 
varietjL The former, known as (jehiin,’' was procured from 
an elevation of 11,000 feet in the Himalayas, and Onega,” the 
Ilussian variety, was hrougdit from Archangel, one of tlic most 
northerly wheat-growing districts in llussia. Tlie most valu- 
able of the progeny is the “ Early Riga,” which, although 
slightly inferior to ‘^Hled Fife” in point of ])roductiveness, 
nevertheless ripens no less than nine days before tlmt variety, 
and is one of the earliest ripening wheats known. 

Having thus obtained several ])romising varitdies as the result 
of cross-breeding, the next question considered was the (|uality 
of the new wheats from the point of view of the luillcir. To 
gain information on tliis point, three sets of wheats were ])ut 
up ; each consisted of two samples of lied Fife ” of the best 
quality, and two each of Preston,” Stanley,^’ and Percy.” 

The Uvo samples of each variety were obtained from, different 
parts of the country, viz., Ottawa, Ontario, and Indian Head, 
North-West Territories. The sets were distributed to three 
experts for examination, two being sent to |)ractical millers, 
and the third to the Government chemist. 

Idu' results were veiy satisfactory. The reports by the experts 
sliow that in (U)lour, stn^ngth, a])pearance and milling strncdrure 
ili(' two cross-l)r(ul wlumts, ” Ihuvy ” and ‘AStanlcy ” are fully 
e(jual to “lied Fife.” ITie “’Preston” stands equal to “lied 
Fift^ ” in a,ppcn\.ranc(‘ anid milling structure, hut falls slightly 
below it in poinlM)t strength. When, ])u,t to tlie test of valuation 
on the London Oorn Exe,ha,'nge, “ Percy,” “ Stanley;” and ” Had 
Fift^T wewi ([noted as being worth rl4.s*. M.- for 49f) lbs., and 
“ Prosion ” as worth, d4.s'. Samples of otluu,* wheats, i,nclu(ling‘ 

“ White Fife,” “ Laurr*!,’'’ and s(weral hybrids, among which 
was the “ Earl^r lligii,”’ were also submitted for examination. 

Of these, the “ Early Riga ” easily took the first place, its quality 
being superior even to that of Ilc^.d Fife.” If, in conjunction, 
with this fact, tlie earlj' ripening qualities of this hybrid (nine 
days before Red Fife ”) be taken into account, it will be seen, 
that in '“Early Riga” tlu-^ Canadian farmer posses-ses a wheat 
whic,h 'promises to hi^ va,luahle. Tlie report of the chemist 
is also om^ of co'nsi(hu‘able interest. It was found that, 
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jiulgiiig of excellence from tlie iilbiimiuoid gluten 

content, all the wheats were of tlie saints general chaiaicter, 
and were, in some particulars, practically identical. Dilfer- 
ences, howewer, w^ere found to exist, and the advantage, 
though small, lay with Percy Red Fife and Stanley 
were clas^sed as equal, being closely followed by Prcstoiid^ 

Siiniining up, the value of experimental cross-breeding of 
W'heats seems conclusively proved. Within a comparatively 
short time several new varieties have been obtained, which, up 
to the present, have given very favourable results. Such 
varieties are of the greatest value, not only on account of their 
permitting of an extension northwards of the already enormous 
wheat-growing areas of the Colony, but also from the point of 
view of the farmer with relatively limited resources. It fre- 
quently happens that such a wheat-grower is under the neces- 
sity of cutting part of his crop before it is quite ripe, in order 
to avoid sbelling ” of the wheat before the harvest is coni- 
])lete. To such a settler the advantage of sowing part of his 
land Avith an early ripening variety is obvious. 


NOTICES OF SOME RECENT UNOFFICIAL 
PUBLICATIONS* 

(All these hooks have been added to the Imperkd Institute Jubrnnoj,) 

A Text-book of Commercial Geography. By 0. A. Adams, 
B.A., F.A.G.S. Pp. xvi. + 606. (New York and London : 
1904, D, Appleton & Co.) 

Tills volume, which is one of the series of Twentieth Geritury 
Text-books, aims at giving a summary of the salient facts concern- 
ing the commercial geography of the world in a form suitable for 
use by students. The first chapters contain a brief review of 
the various causes which influence trade and determine its direction 
and amount. The efiects of natural conditions, such as climate, 
geographical position, configuration of the land as detemiiiiing the 
facilities for transport, &c., are noted, and tlie otlier economic 
influences which control the development of the resources of a 
country are also stated. 
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The main portion, of the book is devoted to a Btucly of the 
worlcFs connnercc^, in which all the principal coimtrieH are 
separately treated, and tlie different factors which have contrilmted 
to place them in their present commercial positions are empha- 
sised. Particulars regarding the most important arti(,*Jea of com- 
merce at the present time are given in the section devoted to the 
country in which they are chiefly produced or manufactured. 

As the book is primarily intended for use in the United States, 
the co,mmerce of that country receives the fullest treatment, 
occupying 133 pages, whereas the chapter on the United Kingdom 
only extends to nineteen pages, and those on Germany and Prance 
to fourteen pages each. The volume contains numerous illustra- 
tions and maps, and is provided with an index. 

The Globe Geooeaphy Readers, Senior— Our World-wide 
Empire. By Vincent T. Murche, F.R.G.S. Pp. vi. + 392. 
(London: Macmillan & Co., 1904.) 

This volume is a good example of the modern geographical text 
book. The book is arranged as a read(‘r,” and deals with the 
history, topography and resources of the British i^lmpire in a 
series of short chapters. A noticeable feature is the emphasis 
laid upon the commercial resources, both actual and potential, 
of the difterent colonies described. Special attention is given to 
India and Africa, the accounts of which occupy nearly two-tliirds 
of tlie book. The African colonies are dealt with at considerable 
length, the rising countries of British Central and East Africa 
receiving a full share of attention. The book is jlliistrated, many 
of the pictures being exo-mples of colour photography. 

The IhirnsH Nation. A History. By George M. Wrong, M.xi. 
i^p, xxxii. + GK). (New York and London; D. Appleton & Co., 
1903.) 

Idiis work aims at (?ond(msi ng witliin tlie limits of a. small 
volumes th(i salient features of tlu^ history oi‘ th(‘. British nation ii]) 
to tlie. year 1903. Tlie subject is treat<‘.d chiefly from tlu^ point of 
view of politiiea! development, but ncw^rtlieless about one-third of 
the is devoted to tlu‘> social life of the nation. A list of 

useful book’s of reference, is given at the end of each chapter. Tlie 
book is provided with illustrations, plans and ma],>s. 

A Manual or Porestey. Vol. II. Practical Sylviculture 
OR Formation and Tending or Woods, By William Schlich, 
O.LE.,P1 lI). BckxukI Pdition, Revised. Pp. xiii, + 331. (London: 
Bradbury, Agnew & (Jo., ld‘d.) 

The present volumi^ is t.lu^ second edition of tlie third part of 
Schliclfs Manual of ,Furestry. ddie general arrangement of the 
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first edition has been maintained, but an appendi.x on the distiii- 
giiisliing botanical characters of British trees lias l)een omitted. 

Part III. is concerned with the practical application of the 
fundamental principles of sylviculture, which were fully dealt with 
in Parts I. and II. of the preceding %^olume, published in 1889. 
The aim of the author has been to produce a handbook which 
shall be of practical value to the forester, and hence unimportant 
matters of detail and all points of a debatable character have been 
excluded. 

The book is divided into four chapters. The first deals with the 
preliminary work which must be carried out before the formation 
of a wood can be successfully accomplished. Those most fully 
considered are the selection of species for particular requirements 
and the important questions of fencing and reclamation of the 
soil. The account of the fixation of shifting sands and coast dunes 
is of especial interest. 

The actual formation of plantations, and the tending of the 
woods when once successfully formed, are described in some detail 
in Chapters II. and III. An account of the various methods of 
propagation and planting out is given, together with practical 
information in regard to pruning, thinning, and the treatment of 
woods for the production of large timber. 

Chapter IV. is concerned with an account of the best methods of 
cultivation of some twenty trees indigenous to, or thriving in, 
Great Britain. In brief outline, the distribution of the tree, and 
the commercial value of its timber, are considered, followed by 
short notes upon the sylvicultural system most suited to the tree, 
its reproductive jTower, methods of tending, and other matters of 
importance to the forester. 

Chapters on PAPEEMAiaNG. Vol. L By Clayton Beadle. 
Pp. 151. (London: H. H. Grattan, 1901%) 

This book consists of a reprint of ten lectures which were 
prepared by the author in 1902 on behalf of the Battersea Poly- 
technic Institute and which have appeared already in the columns 
of “Paper and Pulp.^’ The subjects dealt with include thc^ 
technical examination of fibrous iwv materials, bleaching pro- 
cesses, the production of art papers, the inflixence of water on 
paper and paper-materials, the chemical and physical propeT‘ties of 
paper, and the causes of its deterioration. 

Official Handbook to the Ceylon Court, St. Louis World’s 
Fair, 1904. Pp. li. + 174. (Colombo : G. Skew, 1904.) 

This volume practically forms a handbook to Ceylon, only a few 
of the early pages and the final chapter being occupied w^itli the 
classification of exhibits, the greater part of the book being devoted 
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to the (lescriptioii of geographical features, the govtuTiinent and 
natural resources of the island. 

A historical introduction by Mil H. White supplies geographi- 
cal aiul ethnographical infonnation, explains tlie administration, 
and includes an account of the important irrigation works wliicli 
when complete will Iiave cost five million rupees. Illustrations 
are reproduced of native types, and a map of Colombo shows the 
extent of the breakwater and other woidvs now in progress. The 
rock temples, dagobas, and religious monuments form the chief 
topics of the chapter on archaeology. Mr. Harward gives a histori- 
cal survey of the progress of education, and contrasts the anti- 
quated, but still existing Pansala schools with those of more 
modern type. The colleges for higlier education are noted. 
Economic matters are introduced by an article on the Trade with 
the United States,” in which Mr. Eoles describes the more 
important commercial products, and tabulates the list of exports 
and imports to the States for the last three years. Writing about 
agriculture, Mr. J. 0. Willis points out that the prosperity of the^ 
island has been very greatly dependent upon the plantations, wliether* 
of coffee, (dnchona, cocoanut, or tea, together with such by-products 
as cocoa, citronella oil, and more recently rubber. The history of 
the pearl fishing industry is reviewed by Mr. Hornell, and an 
account of the important mineralogical assets, notably, grai}hite 
and gem stones is given by Mr. Ooomaraswamy, the principal 
officer of the Mineralogical Survey of Ceylon whicli is now being 
carried out in conjunction with the Scientific and Technical Depart- 
ment of the Imperial Institute. The book contains maps and a 
large number of illustrations. 
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INDIAN AND COLONIAL COLLECTIONS. 


EEOENT CHANGES AND ADDITIONS. 

NEW SOUTH WALES COUET. 

EUCALYPTUS OILS. 

(Oontinued from iiajfje 145.) 

Class 2. — Oils less rich in Eucalyptol 

JEucalypius Baeuerleni, F.v.M. Bpowii Gum.’’ 

This species is not imjiortant as a commercial source of oil, 
heiiiff found only in almost inaccessible places on Sua’ar-loaf 
Mountain. 

The average yield of oil from the leaves was O’ 328 per cent., 
containing 24 per cent, of eucalyiitol. 

U. propiruptay D. & M. Grey Guni.^’ 

Occurs in New South Wales and (iuoensland. The average 
yield of oil was 0-235 per cent. The criide oil is red in colour, 
has a turpentine odmir, and does not contain sutBeient euea- 
lyptol to render it of commercial value. 

JE. af inis, D. & M. Black Box.’’ 

The crude oil is reddish orange-brown in colour, with an 
odour resembling that of the better class oils. The average 
yield was 0‘259 per cent. The principal constituent was found 
to be a sesquiterpene. Between 1(55^ and 183^ 0. 39 per cent, 
of the oil distilled, and this fraction contained *29 per cent, of 
eucalyptol. 

E. ladeay R. T. B. Spotted Gum.” 

T^he average yield of oil from the leaves of tliis species was 
0*541 per cent. The crude oil is red in colour, witli an un- 
])leasant tur])entine odour, a,Tul is practically a tcaqxuie oil, 
only a very small quantity of eu(;alyptol being found, 

E. inteTtexkhy R. T. B. ‘‘Spotted Gum/’ “Gum,” “Red Gnm,” 
Pirieiie and e\ical5q)tol are tlio pri'nci]>al const itiKvn is oi the 
oil of this species, and owing to the predominance of the former 
it cannot be considered as a good class oil. Tlie average 3deld 
was 0-395 per cent. 

E, mamlata, Hook. “ Spotted G um.” 

This species is found alon^ the coast lands of New South 
Wales and Queensland, and is of importance for its timber, 
which is utilised locally and also exported. 

The oil consists mainly of pinene and a sesquiterpene, but 
.contains a fair quantitjj' of oucalyptoL 
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JjJ. mir.njcorys, .IIaa M'. " ^ Tal low VV o< x I . 

Tills spooies, ■\v1iioli is well knowR jis iho ol’ ii peJe- 

coloured, luird, duiRldi^ g’l'ensy IurIkm', oeeiirs on. ilie iiorfluvni 
coast district ol; ]N"ew Souifi Wa1<^s iiiul also iii (luee.Hsl;utd. 

Tlie oil is but sliglitly colounsl, ajnl luis a.ii oihnir ot inr- 
peutiiie. It consists mainly ol; ]d:ii(Mic a.iul eiicaAlypio], An 
interewstiiig :l;catiire sliowii by iliis au<l vsoine otlna* oiKTdyp'l oils is 
tlie ;i]icrease in ]Hn'eeiitage ot eucalyptol Aviiicdi oc'ivurs on kt'^ep- 
ing. Tlio awerago yield ot oil rfrom tlie leavcNS Avas O’ 5.1 |kr' (tvrI,. 

B, q'mdranrfiilata, D. & JM. JloxT 

A species wiili a very limited range, being Ivuown at prtpumt 
only .from about tlireo localities in tlie State. IIio average 
yield of oil was O-OSt ])ei' cent. Tlie crude oil is ol: a, riuldisli- 
orange colour, witk tlie odour of the lioibuMviass oils, and con- 
sists almost entirely of dextro-pinene and euealypiol. 

B. cwnica, 13. & M. “ .Box.’’ 

Tbe oil from this species contains a large pro])ortion of piiicne, 
and not enough eucalyptol to lie considtu’ed a valiialbl(3 oiL 
The average yield was .0'587 per cent. 

B. Bosistoana, F.v.M. Eibbon’^ or ‘‘Bastard Box.’* 

The average yield of oil was 0*9’G8 per cent. Although 
eucalyptol is present in some quantity, the oil contains too 
great a percentage of pineno to be of high commercial value. 

B. tereticornis, Sm. “ Red Gium,” “ Blue Gum.” 

This species occurs in Afow South Wales, Victoria and 
QueeiiBland. llie crude oil is orange-brown in colour, a:iul lias 
a inarked odour of armadendrol. A sesquitorpeiie is ])rese:nt 
in large amoirnt, whilst there is Init litilo pinene oi* euealypiol. 
The a verage yiol<l of oil was 04.82 per coni 

Jt gradlis^ F.v.M. A “Malice.” 

A shrub or small tree found in Mew South. Wales, Soiitli 
Axistralia, Victoria and Queensland. The oil coiitai:ns piniviio 
and eucalyptol, with the former predominating ; aroinadeiidn)! 
is also present. The average yield of oil was 0-l)01 pej^r ec:nt 

JE, viridiSj R, T. B. “ Green Mallee.” 

The yield of oil was high, 1*0G per cent. Terpenes are 
present in abundance, whilst eucalj^ptol forms less tluin 10 
p^r cent, of the crude oil. 

B. Woollsiana, E. T. B. “ Mallee Box.” 

: The timber of this species is very, hard, close grained, heavy 
and durable, and useful for bridge-decking, posts, railway 
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sleepers, and g^eiieral biiildimg purposes. Tire oil is rick in tlie 
aldeliyde aroiiiadendrr)!, but contains only a small quantity of 
oiicalyptoL 

Fj, alhens, Miq. “^White Box.” 

I’liis tree occurs tkrougliout Ike Central Division of New 
Soiitk "Wales and also in Queensland. Tke pale-coloured, bard, 
durable timber is kigkly prized for its durability. Tke average 
yield of oil is low, 0*101 per cent.; a fair quantity of eiicalyptol 
is present, as also a considerable amount of aromadendral. 

IJ, liemhjjhloia, P.v.M. Box.’’ 

Tkis species is tlie cominon Box ” of tke coast and Dividing 
llange, and is distinct from any of the ^^Box” trees of tke 
interior. It occurs in New Souik Wales, Soutk Australia, 
fVictoria, and Queensland. Tke timber is pale-coloured and 
kard, kut not of kigk value. Tke oil consists largely of pinene, 
eiicalyptol and aroma deiulrol. Tke average yield of oil is 0*554; 
per cent. 

-A. viniiiudis, Labill. Manna” or “ Wiiitc Gtini.” 

Tkis is, ])erlin])s, tke most widely distributed spcci.cs of 
eucalyptus in Australia, as well as probably tke tallest, trees 
measuring over 300 feet frequently being found. It occurs in 
New Soiitli Wales, Soutk Australia, Victoria, and Tasmania. 

Tko essential oil is veiy dark coloured, aiid is composed 
principal^ of terpeiies, together witk eucalyptoL Avexuge 
yield of oil 0*354 per cent, 

B. ovalifoUa, E. T. B. • 

Tke crude oil is of a light orange-brown colour, and possess 
a rank odour, Pkellandrene and a sesquii^erpeme are present 
in coiisidera,l)le quautity, kut only a. small amount of pinene. 
In tb,(^ fresli oil ouca.ly|)tol was dtdeci.ed only with, diiliculty, but 
ufier tlu‘ oil Jiad lieen kept for eighteen luontks 1,0 in 15 per cent, 
of this (Mmstitiumt was found. (Compare Ah ^nieroeorys.) 

li (mfoi)lbOToi(hs, 11. T. B. Apple-top Box.” 

The average yitdd of oil wns 0*185 per cent. Tke oil eon- 
iaioB a* sesquitei'pea(3, pkellandrene, pinene, and eucalyptoL 

J?. Fleicheri, II. T. B. Lignum Vitm ” or liox:” 

This crude oil is orange-krowii in colour, and of disagree- 
able odour. Pkellandrene is a prominent constituent of tke 
oil, wdiick also contaiiivS a fairly large amount of a sesquiter- 
pene, a small quantity of pinene, and when freshly distilled less 
tka'n 5 per cent, of eiicalyptol. 


Bmcaljptiis 
Oils of Mew- 
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AlJSTltALIAN HANDARAC It'MSiN. 

A Hiunber of samples of Austrulian Haiuiarm* resin, pix'siailed 
by tbe Tecliiiological Museum, S;y<laoy, have been sulded,, 
recently to tliose already exliibited in the New Soiitk "WaJes 
Court. The new specimens are derived from CalUtru robusta, 
a plant belonging to the Cypress familjr of the Coiiifene, and 
illustrate the character of the resin in the crude static and 
also after the clearing process, in which very dilute alcohol 
is employed. The specimens, of sandarac originally in the 
Court are also derived from this species, but the (deariug 
agent employed in this case is a weak aqiuHnis solution of 
caustic potash. 

Sandarac of commerce in the resinous exudation, of 
Callitris qnadrivalvis^ and is obtained chiefly from Moroiu^o. 
Occasionally consignments of Australian sandarac resin, known 
in Australia as pine-gum ’’ or white ])ine resin,’' are. now 
placed on the English market, but the supply of this product 
is irregular. 

The resin exudes naturally from the trees as long cylindrical 
tears, but the flow is greatly increased by incising the trunk. 
When fresh it is pale yellow in colour, but slowly darkens, 
when kept, to a red hrown. Sandarac is completely soluble in 
alcohol, ether, oil of turpentine and hot linseed oil ; it quickly 
hardens on exposure to the atmosphere, becoming covered with 
a whitish jmwder ’’ due to the presence of innumerable minute 
cracks resulting from unequal contraction on drying; the 

powder” ma;^ be removed by washing in very dilute alcohol 
or potash solution. 

Australian sandarac has been the subject of investigation in 
the Bcientifie and Technical Department of the I:mpei‘'ial Insti- 
tute, and the results show that the Auvstralian prodind. is essen- 
tially similar in chemical composition to that obtained from 
Morocco. In both cases the crude resin consists of a mixture 
of the same resin acids, with a.n easentiul oil ciontaining iier- 
penes; the two varieties can only be distinguivshed by tlie 
difference in the shape of the tears. 

Sandarac lias been employed for ilie manufacture of paper 
and picture varnishes from the earliest times, and it is still used, 
to some extent, as an ingredient in vspirit and similar varnishes 
prepared without the aid of heat. When powdered, it is known 
as pounce,” and in this form is used for preparing the surface 
of parchment for writing. The resin is also sometimes employed 
as incense. 
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LIBRARY.— RECENT ADDITIONS, 

Boolcs and Tublicaiions^ exclusive of Government Publications, 
presented by PiMishers amd others to ilie Library of the Imperial 
Bistitute since 25th Attynst, 1904, 

Catalogue of Boolcs ia the Victoria Public 

Library of West Australia. Part V. ... {Lihrajvimi). 

General Sir Henry Drury Harness, K.C.B. Edited by General 

Webber. 

{Royal Ungineers' Ivstiiids.) 

Proceedings of the Rliodesian Scfieutitic 

Association. Vols. L, II., III. ... {Secretary), 

Ferguson’s Handliook of Ceylon, 1904-05 (Grovm Agents for Ube 

Colonies ) . 

Nature Teaching ... ... ... ... By F. Watts and 

W. G. Kreeinan. 
(W, (I lhr.emuH.) 

JouiTial of the Mining Society of Nova 

Scotia. Vol. VIII., 1903-04 ... ... (Secretary), 

Transactions of the Institution of Naval 

Architects, 1904 ... ... ... (Secretary), 

Tb 6 Mining Laws of Spain ... ... Traiislated by *J. A, 

flones. 

(The IM/iior, Mining Journal.) 

Egy[)tian Mining Law ... ... ... By C. J. Alford. 

(T/bO Mditor, Mlniug Journal.) 

Ihucords of the Colony, Octobtu*, 1824 
to Fitbruaiy, 1825 ; February to April, 

1825; April to June, 1825; June to 

August, 1825 ... ... ... By G. IPUall Tlieal. 

• {The Prime Minister of iJ be Cape Colon, y.) 

Indian Art at Delhi :By Sir G. Watt.* 

{India Ojjice.) 

Lectures on Iron Founding ... ... By T. Tamer. 

(Messrs. Griffin & Co,) 

History of Buenos Aires Harbour ... By Luis A. Huergo. 

(A^ithor.) 

Guide to South Africa, 1904-05 ... ... A. 8. & G. G. Brown. 

(Messrs, Sam/pson Low, Marston d (Jo,) 
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Appliort G'oology. .Paiis 1 and 2... ... 1'»y J. V. I'llsdoiu 

(('oUierij (luimiiun.. ( ^ouipiUhij.) 

Paiiiplilet on Jlot Springs^. 

Pamplilet on High Level Gravok of tlu^ 

Cape ... ^ ByE. H. L, So-liwara. 

{Aullinr.) 

Sisal Horap Ciiltnro in Indian Tea Dist rict By II. Mann. 

{SeoreUvnj^ Indut'U Tin(> AssodifUou.) 

Durban: Fifty Years of Municipal lllshny By W. P. .M.. 

Ilendtirson. 

{Town iUerh of .Du/rlum.) 

Calendar of Letttir-books of the City of 
London. Letter-book F., drew a.d. 

1337-1352 Edited by Eeginald 

IL Sliarpe. 

(Town Olerh of the City of London.) 

Australian Handbooks for 1903 and 1904 {Messrs. Gordon and 

Gold if 

Transactions of the New Zealand Institute. 

VoL XXXVI. 1903 ... ... ... ’.Edited by Sir James 

Hector. 

(Svwfekwy,) 

Year ‘Book of tli^ Planters’ Association of 
Ceylon, 1903-04 (Sewrdary). 
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SCIENTIFIC AND TECHNICAL 
DEPARTMENT. 


L— REPORTS ON RECENT INVESTIGATIONS. 


'OMX 

Institute 


IJie following* a.ccoinits of investigations luiTe been siim- 
luariseil from a selection of tlm reports rceently furnisked to 
tko Indian and Colonial Govcrinuents. 

THE E'UBlHai OE LANBOLPBIA PETFJmANA, 
EllOM THE EAST AEillCA PROTECTORATE. 

Idas saniple of rnliber, stated to liave been prepared fr 
Lmid(fli>lua.‘ jjdcrsunufy was forwr.vdcHl to tb.o Imperial 
from, ilie' ikist Afriiai. Prot(a*f:(a*ai.e in Eel).ruary, 11)04. 

Tlio sample coiisivsted of a single ball, of rulsber nieasiiring 
about iiiciies in diamder and weigking* 280 grams. Tlio ball 
was (lai'k-coloxired tlirouglioiit, and wlion, cut open was found 
to consist o.f an inner ball, about 3 inebes in ilia.ii)ct(n\ cvnclosed 
in a- eexver wkich could be ea,sily sejiarated. Tire riiliber form- 
ing tills "outer cover was very* sticky, probaI)Ijr owing* to tlie 
clianges wliieli liacl occurred during transit, but ike inner ball 
Jiad nut l)CKm so muck aifoctod. Tke rubber was very porous, 
and contained a considerable quantity of acid liquor ; it was 
soft and ratbor spong^q but was satisfactory in elasticity and 
teinici ty, 

Idle aj'ialysis eonduct.ed in the Scientiiic and Tccknicarl 
Hivpjirimcnii of ilie Imperial Institute, iiirnisbed tke following 
res lilts: — 



iS.'t,mple as 
re<xnve(l. 

OalfuL'ited i'oj 
dry lajiterial. 


l\!r c;cnt;. 

P(ir cent. 

Molstviro 

... ir-8 


Caoiitcliouc ... 

... Gr-7 

82*5 

Resin 

... 11-1 

13*4 

Dirt 

... 3-4 

4-1 

Ask, included in dirt 

... 1-2 

1'5 


Tko rubber is tkerefore of very fair quality, containing 82*5 
• per cent, of caoutckouc in tke dry matinaal, but tke per- 
centage of rosin is ratker kigkor tkan is desirable. In tkis 
latter resp'cet it eoni])ares unfavourably witk several speci- 
mens of tke rubber of LancloVphia Kirhli from tke East Africa 
ProtectoiTite, wkicli, on exaxuinaiioii at tke Imperial Institaite, 
were found to contain less tkan 5 per cent. ' of resin. 
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The Riihher 
of Landol- 
pMa 

Petersiam 
from tlie 
Easts Africa 
Protec- 
torate. 


A portion of iiiiior bull was sulmiiilod for vahiatiosi to 
ooiiim,orcial expO'rts, avIio roiioried that it would bo worili about 
per lb. ill tlie London niarktdi at the present tiiut\, wbxui ibira 
rubber is ([noted at 4.s‘. KW. per lb, A ratlier big:lKvr priecs 
lip to d.9. (hi. ])er lb., would probably have, been oftbrcul for 
the rubber if it liad been bidter prepared, aiid free troin tlu^ 
defects wliicli this specimen cxliibitod, owing to the damage^ 
sustained during transit. 

Ao particudars were gAcn regarding tlie nndliods oinployc'd 
in. the preparation of tlu^ rubber, but it secuns probalile tliat 
these could he improved so as to prevent the Inclusion in ihe 
final product of any of tlu,^ a,eid ll(|uid of the ]a,tex. .In order 
to accomplish this, tlie freshl^r coagulatcul niliber sliould be 
subjected to pressure arid well waslicd vitli watiu’ until free 
from impurity, after whi(di treatment it should be thoroughly 
(Iricid before being packed. The rubber thus obtained would 
be much superior in appearance and properties to the present 
specimen, and the removal of the liquid would greatly increase 
its stability. 


irroscYA3/:us muticus feom india . 

In September, 189G, a sample of llyoscj/amus miiticus^ 
collected in Sindh, was forwarded to the Imperial Institute liy 
the Officiating lleportor on Economic Producls, wh,o siaied 
that the plant is reputcfl to be more viridcnt in its nu‘dici;nal 
action tlian ordimiry lieiibane [Hyoseyfmius uiyerjj and miglit 
tlierefore repay ehemical investigatron. Tlie (vxaruinut ion in 
the Scientific and Te<.di,nical .Department of the lmp(U'iid In- 
stitute showed that the dried jilant, (ainsisting of simns and 
leaves, contained OT per cent, of liyoscyainiins and that no 
other atropaceous alkaloid was present. On this account the 
hyoseyamine was easily extracted in a pure condition, and it 
was thought that the plant would probably [rrovo to be of com- 
mercial value as a source of this alkaloid. [Imperial InUltnte 
Bulletin, 1903, VoL I., p. 175.) 

.After the publication of these results, the Imperial Institute 
received specimens of the same plant from Egypt? and it was 
found that these also contained hyoseyamine only, but that a 
much larger amount was present than had been recorded for 
the Indian plant. It became of interest, therefore, to examine 
other samples of the latter in order to ascertain whether this 
difference in the amount of alkaloid was general or only acci- 
dental. This view was communicated to the Eeporter on 
Economic Products, and in compliance with this suggestion 
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two otlior speciiMons (lU^gd. Nos. 10,271 and 20,189) were for- 
warded to tlie Imperial institute fiT>m India in May, 1!K)2, and 
in Eebruaiy, 1904. 

CHEMICAL EXAMINATION OF SAMPLES. 

No. 20JS9. — This sa in pie, which had been collected in th e 
Punjab, consisted of the steins and leaves of the plant, together 
with a few ripe fruits from which the seeds had escaped. The 
stems and leaves were separated, and an analysis was made of 
(audi ; ihe sample furnished OG grams of stems and 150 grams 
of lea'ves. 

Stems . — When treati'd in the manner previously described 
{lor. r/A), the stems yi(d(led 0*00 per cent, of crystalline alkaloid, 
the |)ereentage being* (‘Xpressed on the dry mat(‘riaL By frac- 
tional crystallisation from chloroform and petroleum the 
alkaloid was v(‘ry readily obtained in the long silky needles 
eharact eristic of hyoscyamiuo, so that it was evident that not 
more than mere traces of tlu> other atropacimus alkaloids could 
be present, T'he identity of tlu^ erystaliiue alkaloid was con- 
lirnied by the determinaiioii of its melting point and that of its 
aurichloride, lOG^ and 159^ respectively, wdiich ])rove it to bo 
hyoseyamine. 

Leaves . — The dry leaves yielded 0*38 per cent, of alkaloid, 
which, as in the preceding case, wnis easily obtained in a crystal- 
line condition, and was indentified as hyoseyamine. The 
alkaloid melted at 107® C., and its aurichloride at 158' 5® 0. 

No. 16\217. — This sample was obtained from Larkana, ^nd is 
stated to have been collected during the cold season ; it consisted 
of the stems and leaves of the plant, together with a few fruits. 
TTie whole s|)e(dincu was much broken, and both stems and 
leaves were ground together for analysis. 

T’lie dry material yiedded 0*28 per cent, of alkaloid, wliich, like 
that from No. 20,i89, was obtained in crystalline form and 
identified as hyoseyamine. 

These two samples of Ilyoseyamus muticus from India have 
therefore proved to be riclicr in hyoseyamine tlian the 
specimen first examined, hut the percentages are still 
much lower than those which have been recorded for the 
Egyptian plant. Samples of Ilyoscyamm niAiticMs from Egypt, 
which have been examined in the Scientific and Technical 
Department of the Imperial Institute, have yielded from 0*6 to 
1*2 per cent, of hyoseyamine, and similar results have also been 
obtained by other investigators, whereas the richest of the 
Indian specimens, No. 20,189, contained only 0*38 per cent 

It appears from these analyses that the Indian Eyoseyamus 
muticus does not contain so much hyoseyamine as the same plant 
grown in Egypt, and that consequently it could not compete 


Hyoscya- 
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siiccossftilly wi'ik ilio; lalior ns a, soiirca^ oi' kyosc.yjuii iiir or 
atropine (tlie latio.r alkaloid euvsily |i,rojKired froiii, 

liyosejniniiiio). 

• Tlie Oilioiatiiig Ile])ortor on EooHoiKiio ik,'odiicts iuoto^ 

over, tliat tlie plant (loos not appeal* to be abundaiii in, any paii' 
of India, some difficHlty having’ bevm expend eiiecMl in eol hiding 
the small samples forwarded for (‘xainiiiaiion, so tliai In any 
case coiniiiercial supplies of the material could not be* obiaiiual 
from India, at the pr(^sent time. Tin^ iiuiuiries rcniyu'diiig the 
distrilnitioii of Tlyomjamm mvtieiiH in India ai‘e, iiow{‘vei\ hiding* 
continued, and it is possible tlmt tlie plant may yH bo found 
in sufficient quantity to justify further adion. 


SEEDS OF DATURA STRAMONIUM FROM INDIA. 

The comparative investigation of Myoamjumus mutieiKH from 
India and Egypt, conducted in the Scientific and Ihcdi tiled 
Department of the Imperial Institute, showed that tJiis plaiii; 
contains hyoscyainine without the presence of any oilier 
atropaceous alkaloid, hut that this constituent is present in 
much greater amount in the Egyptian tlian in the liuliaii 
variety. A sample of Datura Simmomum grown in iFgypt. wus 
also found to contain hyoacyamine, with only a inu^c of oiluu* 
alkalo.id, and it^was therefore desired to ascertain wheilnu’ iho 
plant obtained from India would give a similar result, ami wliai< 
the relative proportion of alkaloid would ho in tills (c.ism For 
purposes of comparison a sample of tlio hcmmIh of Ihtlura 
Stranionium was collected in India and forwarded io ilu^ 
Imperial Institute by the OlHcduting liepoiixu' on Ecouoiui<‘ 
Products to the (Jovernment of India. 

The sample, Ro. 15,203, wms obtaimal from Bushah..r, and 
consisted of 300 grams of the seeds wdiicih ])08 H(\ss(u 1 the usual 
characters. On analysis the air-dried seeds yielded 0’20 [ici’ 
cent, of alkaloid, which was easily obtained in the*^ long 
lustrous needles characteristic of hyoscyamiiie, so i.liat ii; wa,s 
evident that not more than traces of the other alkaloitls coiitd 
he 'present. The crystalline alkaloid was identified as hyoscya* 
mine. 

This sample of the seeds of Datura Stramonium from India 
therefore resembles that from Egypt in the fact tliat practically 
the whole of the alkaloid is present as hyoscyamiiie, Imt the 
Indian seeds contain a smaller proportion of alkaloid, the per- 
centages being 0*26 and 0*35, respectively. The seeds aif , the, 
Egyptian Datura Stramonnm appeav, therefore, to be richer in 
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li 30 )H<^\'oiiii!H‘ -ilisiii ihose of tlie Ifvdia'u plant, the reanits agreeing 
in tliis :respf‘e|; wirii found for Ifyoseyamms nvutwns Imt an 

only o!H‘ sa.iH|i]e freon each ceinnlTy luia been exaiiiiiied it is 
ini|HJSHi!)Je io mj elelinitely wln't.lu'.r the diilereiice is fimda- 
inental o!’ aoeideiitsil. percentages of alkaloid re- 

ctorded for' i!u‘. senals ed' Datura l^tramurnvmn grown in Europe 
vary i’Voni 0‘1() to (I‘d7, but the amount usually present is 
])i‘oiKd;dy rcj)reseni;ed by the latter figure. The alkaloid in this 
case also consists almost entirely of hyoscyamine. 

Tlie iud;ui‘(‘; of the alkaloid present in the scards of Datum 
titraMoniuuh appeal’s, therefore, to be ((uite eonstant, whatever 
the country of oidgin may be, hut Avhereas the Egyptian, seeds 
W(u‘(^ fouiHl i;o (‘.ouitiin as much alkaloid as Ihiropean srwals, the 
samfile fi’oni India yielded a lower proportion. 


TH:E UElLlS.iTIO.N OF LIOUT WOODS AB COEK 
SIIDSTITITTES. 

1. — THE AMBACU WOOD OF THE SUDAN. 

A. consignment of this wood was forwarded to the Imperial 
Institute, through the Foreign Office, by the^ Sudan Govern- 
ment, ill Ilovenibei*, 1902, with tho request that the possibility 
of its {Minnnereial utilisation might be investigated. 

Elie Andnudi recMl (7/crw//V??V:7vr. elaphmvylon), which, is stated 
to groV' in (uiortaouH (luantiiies in the Eahr-el-Gliimal Province 
and alojig the Uirper .Nile, produce's a wood characterised by 
nxtiT^iae Jiglitiiess a.iul buoyanc.y, .At presemt it Is only utilised 
by th,(^ nalaive.s for making- rails, but it wa,s thought iluii. some 
otlu^r (annmercial usc^ could be found for the inat(M‘ial, possibly 
m ii sulmtitute for cork, , 

ni# sam,j;)le forwarded for examination eonsivsted of a. number 
of the cylindrical stems of the jilant, from 5 to () inc],i.es in 
diameter, and covered with a thin, smooth bark. The wood 
was exceedingly light and soft. 

The s;pecim,ens were hronght to the notice of timber mer- 
chants and exports, among whom the wood appeared .to he quite 
unknown, and most of them regarded it as a great curiosity 
on account of its extreme lightness, hut thought that it w^ould 
have no commercial value. ■ ’ 

With reference to tlie suggestion that the wood might seiwe 
as a 8nbstitut<'3 for cork, it is improbable that any kich use 
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would be made of it in t.kis couiitpy, iliougk do doubt, ii could 
be so utilised locally. A large lU'UDl'Jcr of siiaihir light wochIs 
occur ill other emintries, bxit iioiU‘ uf iliorii are sti' Kaiinfueioi'y 
as cork in iinpeniieability to water and eoutiniUHl biioyuDcy, 
a.ii(l their use is restricted to local requireinenis. EiKiniries 
have been made as to the suitability of these light woods for 
making life-belts^ floats, etc., but the nianui'acturers have 
reported that they could not be utilised for such purposes. 

The most practicable suggestion wliicli was rec,eiv(Hl regard- 
ing the possible utilisation of the w-ood was that it miglii prove 
suitable for the manufacture of wood-pulp, provided the cost 
was not too groat. On account of the ligiitness and lo(JsenesH 
of texture of the anibacli wood it was thought that tlu^ 
mechanical treatment necessary wdtli harder woodvS used for 
the purpose could be dispensed with, and the pulp prepared 
direct from the stems after removal of the bark. It waa recog- 
nised, however, that oven if the ambacli wood proved suitable 
for pulp manufacture, the cost of transporting such, a. light, 
bulky material from the Sudan might be so heavy that competi- 
tion with the other woods now used for the purpose would be 
rendered almost impossible, but it was thought that if the 
wood were freed from the bark and conijjressed into bales by an 
ordinary cotton-press before shipment, the freight conld bo 
materially reduced. The experts suggested that if tins diffi- 
culty regarding the cost of transport could be overcome it would 
be advisable to forward a consignment of about 10 ewt. of tlvo 
wood in order that practical trials of its suitability for pulp 
manufacture coutd bo made. 

As a result of tlicse preliminary enquiries 10 ewt. of ambacli 
wood wore forwarded to the .Iniporial Institaiix^ ibrougb i1:u^ 
Foreign. Oilieci, but in the a.ceompanying Icdter it was Hia-ied 
that at the existing rates of transport in Egypt a, ml tlie Smlan 
the cost of forw'ardiiig large consignmenis of the wood io 
England would be almost jirobibitive, but that, it miglit be 
found practicable to float the wood, down tlui river, at ilie 
period of high Nile, for the greater part of the distance. 

‘Upon the receipt of this consignment arrangements w(j;rc id; 
once made for the commercial trials. A sample of iho wood 
was first submitted to a firm of pulp maiiufacturera using tlie 

sulphite'’ process, but the results of their experiments were 
not very satisfactory. They reported that the fibre olitained 
by the sulphite process was short, brittle, very dark coloured, 
and difficult to bleach, but stated that possibly a better result 
might he obtained by the soda ’’ process. 

Arrangements were therefore made to have the wood treated 
by the latter method, but in this case also the bleaching of the 
product proved to be a very troublesome matter. The firm 
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who inacl(i ilie (VNiKOTTUoiits reported that they coiiBidered the 
|)tilp yielded b;y aTuhiudi, wood uiLSuihiblo for fine ])ap(W8 owing 
to the clidiiuiliy experiiaieod in ohiamixig it of good colour, and 
In their opinion tli(‘. only means of utilising it w'oiild he for the 
niiuiiihuduro (yf (*oa,rs(.‘ brown papen*, where no bleaching would 
be rtMjiiirt^d, TIk^ price ()bia,iuuble for ambach wood for ilio 
pr(^pa,ra:tion, of brown pulp ■would bo very low, however, and 
would prol)a,l)ly b(‘- iusirflicient to cover the cost of transport, 
f t appears, iliorcd'ore, to be certain that anihacli w^ood could 
not l)(^ utilised successfully for the manufacture of wood pul]) 
in this country or in Ihirojic. 

t>a.m|>l(‘s of tlio am ha, ell wood have been supplied to seveial 
iimljer nuueluints and brokers, wlio have exhibited the speei- 
mcuis ill their sale-roonns, but up to the jii’csent no commercial 
eiHjuiries have been received. 

During tlie course of the enquiry it was suggested liy oiu“. of 
the limber oxperls (aynsuHnd, ibai the ambach wood, although 
of no commercial value itself, might nev(U’theless j)rove useful 
in the tra,ns|)orin(iou of some of the heavy tiinhivrs of the 
Sudan. In many (aniniiaes wlnu’e Iieavy limbers !ia.v(^ to be 
tnuiS[)oried by wafm* it is euslomary to fa,st(vn tlnmi to lighter 
woods, the huoyancy of wlueh, enables them to bo iTifted tlown 
the rivers. It might jyerhaps be possible to utilise the ambach 
w^ood in a similar manner for exporting some of the heavy 
timbers which occur in the forests of the Halir-el-Ghazal, and 
wliicli could |)roba.b]y he floated down the river in this manner 
at tlu^ period of higli Nile. 

Altliougli all attempts to utilise this reinadvable w’' 0 CTd liave 
been unsuccessful so far, it is intended to take advantage of 
any otlier opportuniticLS that may present tlieinselves to bring 
if under the notices of nuinuhudurers and others wlio may 
])ossit)ly 1)0 to find some use for the material. 

2. *‘AW01J'' AND ''AKJD’ nOOTS FHOM LA(mH. 

Bpeen'mens of tliese twn> roots, the wood of wliicli, like that 
of tlu^ ambach irm;, is cliaracteriscd by extrenu^ lightness and 
soft.nv-ss, were forwarded to the Imperial Institutiy by the 
G‘()v^^rnment of Lagos for the j)iirpoHe of ascertaining their 
suitability for use as substitutes for coih. No i)articulars were 
supplied al; the time regarding the origin of the roots or the 
uses to wliicli they have been applied in the Colony, but from 
information subsequently received it appears that the trees 
which furnish these roots arc very abundant throughout the 
Colony, growing either in swampy or sandy soil, and that the 
roots are merely dug up and used without any preparation. They 
serve principally as noats for fishing nets and other similar 
purposes, and it*is stated that they do not become sodden in the 
water. Owing to the lightness and compressibility of the 
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woods it was t1ioiig‘]it tliat tlu\v could pr(dial)ly ho utilLsiHl ;is 
.substitutes tor cork hi this couiiiry. 

Tlie woods luivc boon earofally oxiuninod in tin? Sckadific*. 
and Teciiiilcal iJopiirlinent of tlic Iniporia-1 Institute, and in 
addition, have been siibniiited to a, iininber of teclxnical ex- 
perts and inannfactiirers likely to bo interc.xstod in sncli 
materials. 

The '‘Awoii roots consisted of largo flattened pieces, wlildi 
were roiigkly elliptical or wcdge-sliapcd in transverse section, 
with a longer diameter up to G indies. Tlie wood was a light 
yellowish colour, very light, soft, and easily compressible, and 
was covered with a thin bufibcoloured bark. 

The ‘‘ Afe roots wej’o smaller than, tlie above, more cylin- 
drical in shape, and had a dark bixnvn bark. The wood wa,s 
darker in colour than tliat of tlie “ Aivou roots, but in gmicral 
characters and properties the two were verj^' similar. 

The woods had approximately the same specific gravity as 
that of an average piece of cork which was taken for com- 
parison, the Awou ” w'ood being a little heavier and the 

Afe ’’ Avood a little lighter, than the cork. The possibility of 
utilising the woods as cork substitutes would depend, however, 
upon their impermeability to water, and some coinparative 
experiments made to test this point did not give very en- 
couraging results. 

Pieces of “Awou” and “'Afe” wood, from, wliich ihe bark 
had been removed, were found to have gained 8d ami 154 per 
cent. in. weight re^spectively after complete iniinersion. in waiter 
for 24 hours, wdioreas the weight of a similar pit'ce of (jork had 
only increased 15*4 pet* ce.nt. under tlie same treatment. After 
immersion for ten days tlio two woods liad absorbed over three 
times tlieir weight of water, and floatcnl with about five-sixths 
of their volume submerged, whilst the cork had only al)S(.)rbe(l 
a little over half its weight of water and ro.taiiied a nmcK 
greater buoyancy than the woods. 

In these experiments the water had free access to the “wood (in 
all sides, and it was thought that perhaps bedter results would 
be obtained if pieces of the roots covered with bark wcre^cmi- 
ployed, ill •which case absorption would eliiefly occur at the 
euds. Pieces of both roots were therefore cut without re- 
moving the bark, and, after attaching light weights, these 
were allowed to float on water in order to test their behaviour. 
The results of these trials were rather contradictory, however, 
as certain pieces of both roots did not readily absorb water, 
and retained their buoyancy under these conditions for con- 
siderable periods, whereas others ' speedily became waterlogged 
and almost completely submerged. 

It was evident from these results that the woods are much 
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|KM'rne;il)I,e. 1o 'walor i.li.iui oork, and tluY would, iiiore- 
foro, \ h \ Miiudi, loss sniia,l)lo ior many of iho piir|)Os<As for wliicdi 
lallor i,s oni ployed, on, arcounl ol: its coutiiiuod buc^yunoy, 
siifdi, as in. ilui .iu<inura,cdiiro of (louts and life-bolts. Sa,iii|)los 
of tlH‘. woods w(‘,f*(i subiuilbsl to ,]iuikers of; ilwso articles,, but: 
till*}' rojH?ried, iluii ilu^ liuibu'ial would be ([uiic usidess for suck 
])ii,rpos(‘s. The rcauly p(uaueabiliiy of the \y()<h1s by liijuids 
would also prtnaoii i.hcu'r i,»'eiieral utilisadion as stoppers :For 
hoiih's. PiiHass of tlie woods, after being rougiily i‘oii.nded, can 
i )0 easily (?o,nipr<\sst‘d into the noM'k of a, hottle to form, a tiglii- 
fiiiiiig sioj)p{u*, ))irt if tluj 1)oitle wcav in.vei'i(‘d oi- placed upon 
its side (he stopper would beconu^ soddtui, and allow tlie co;n~ 
[■(U'lts to lealv slowly, 

d,’iio woods miglit possibly be uscul locally as subsiiltdes for 
(urrk stoppers, as similar liglit and s(d“t woods are (uii|)]oy(ul in 
Jamaica and fdsewluun, but ii; is (]iiii<3 certain iliat wiib a.n 
a,bundani, siipplj^ of c<u*k no smdi us(‘ wcadd bo made of tlioni 
in this cmiidiy, ;V huge nunilau’ (rf soft', ligdit woods, tlio so- 
(siIIcmI “ (‘oi'k woods,'’ wbich, ])oss(\ss cha,ra(d(U‘s Ti*ry similar to 
i1t,(‘se ''TA.won ” and ‘‘ Afe ” roots, a.re known io o(‘cur in many 
(Mmnlries, but so :lar as is know;n it has not iKUOi foinul possibles 
utilise tliescs comnunaMally, and ilu^y onby serv(^ .For lo(‘al ‘\m\ 
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jmeubnits, owi.ng to tbeir' extreme b'ulki;ncss, is an important 
•factor whi(‘h would :requiro to be considcu'cd in any attempts 
to find iui export, market for ihes(3 La,gOvS roots. 

l)ln(|uiries lu.ivc3 also been made regarding ibe pjossilnlity o:f 
utilising tln^ ‘TA.wou ” and ‘TAfe ” woods for the .nuinirlxicture 
(d: wo(h! pulp for paper making, Irni', as in tlu^ <!a.se of a,ml)a.cb 
wxMjd, tlu' ri'ports ^^’ere u.nfuvo'ural)le, us tliey were fbtind 
Io ins unsuiiabb^ for Ui,e ]trepa.raiion of a.nytliing lupco.ial a. 
brown wood [mlp for coana* paj)cr. 


TJlb: (l(,)M..Mb;KOi:AL 'njltLlSATIOK OF COUHNDlfM, 
IbliOM 1MT,EAK:, Ibl^DEK-AdllTD MALAY BT.iTEbk 

A spe(‘.iinen ',>f gri^y-lduo coriUHlum, we/Igb.i:iig about 3 ok., 
was forward(^d iio tlie Im|)erial Insiliiiitj by Mr. Leonard 
Wray, . Oinntor of the Iknnk Museum, in _ November, 
1903, lie statcal tliat tliis material bad beeii collected near 
Ipobe, in tlie Itinta Disirieb wlierc^ tJie mineral occurs in lutjre 
o,r loss waterworn lumps in tlie drift wbicb is worlcccl for tin. 
At present no use is mudo o:E tke corundum, but it was tliouglit 
that if it proved i:o lie of marketalde value conside.rable cjiuuiti- 
tics could be procured, Mr, Cecil Wray, tlic llesideiit Magis- 
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trato of Kiiita, liiul also eollociiHl a large quantity of tlu^ siiiiio 
mineral at Koban Sungii Kaiadi. 

Subsequently Mr. Leonard Wray forwarded to the Iin|)(>rial 
Institute a larger sample weigliiiig nearly 5 lb., wiiieli lie bad 
collected at Piilai Suiigei Ilaia, also in the Kinta District. lie 
stated that the mineral occurs in quantity at or near Pulai, and, 
that there would probably be no dilHciilty in getting from Id 
to 20 tons ]>er month, judging from the amount he saw in the 
mines. 


These two samples, the colour of wliich va,ries from pale blue 
to bluish grey, are exactly similar in characters. No well- 
(leveloj)ed crystals are visible to the naked eye, the mineral 
occurring in compact, finely granular masses, which appear to 
he made up of microscojiie crystals. Most of the pieces are 
more or less rounded by water action, though the exact manner 
in which this was brought about is not apparent. 

The inijieral is rather harder than some well crystallised 
coriiiidum from Ceylon, which was available for comparison. 
Its specific gravity varies from 3*75 to 3'90 according to the 
degree of compactness of its texture. The higher figure is 
exceeded by few specimens of corimdiim, except ruby and 
sapphire, which reach 4-OG. 

An analysis made in the Scientific and Technical Department 
of the Imperial Institute gave the following results : — 


Silica ... 

... SiO„ ... 

o-is 

Alumina 

... al,6, ... 

97-10 

Lime ... • ... 

... Cab ... 

0-50 

Magnesia 

... MgO ... 

traoe 

Combined water 

... ILO ... 

2-1.1 


Tlie percentage of alumina is greaten than in any sample of 
corundum which has been analysed except ruby and sapphire. 
The amount of -water is rather high. 


COMMERCIAL VALUATION. 

Corundum is used mainly for abrasive purposes, in the same 
manner as emery. The finer qualities are also employed in 
place of gemstones in the anovements of clocks and watdies. 
It has been proposed to utilise it as a source of metallic aim 
minium, hut at present other less refractory and cheaper 
compounds of the metal are preferred for this purpose. 

In determining the value of corundum for abrasive pur- 
poses, whether it be employed as a loose powder or embedded 
in cement in the form of discs, a trial on a large scale is 
necessary. In ho other way can it be ascertained if the 
material satisfies industrial requirements, as not only hardness, 
but toughness, is important. The liability of some varieties to 
split into thm plates along the pseudo-cleavage which follows 
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phuios o{; position is very oLjectionablo, us Instead 

of in'egidar poiiUs and edg(‘s, wKicli arc cfeeiivo for grinding 
i)orposeH, Hat sni'liu'os are produced. 

Tin’s (dia,racteristi(j seriously diininiskes the value of most 
! iHlian (‘oninduin, whiidi was formerly expoit('d in considerable 
amount io IkirojU', but is now unable to compete with the exten- 
sivcj deposits of tlie mineral wliicii Jiave been developed in. tlie 
n nil (id Siatti.s arid (Jainula, and the artificial products carbor- 
uuduiu '’ and ‘‘ ahiruudum.’' Corundum is now mined in 
.India, mainly for locml iis(^ and for export to Cbina, only a small 
(jimntiiy iHung semt to Europe or America. On tln^ other band, 
tlu‘. granular striicture of the corundum from Perak seems 
<*alculat(Ml to increase its value for abrasive purposes. 

The mat(u*ia,l from Jviuta was sent io a commercial expert 
in corundum, for opinion as to its value, lie stated that the 
material would he of valium for abrasivi^ work, and that it might 
Ix' worth, from hi 5 io .£25 a ton for siicdi ])urposes. If it would 
lak('. a higli pjdish, it (‘ould lx*- ustnl for tin' movi'meiitH of clocks 
and watclu's, and migiii bi' sold at a liigher price. Actual trial 
on a ccunmerciaj s(‘ah^ was, howtwc'r, n,c(‘(*ssary. 

Tu flu, ms 1H04, a further sample (,yf coriiudiiin, weighing 
32 11>M was reecdvcai from ’Mr. Alma Jiaker, of Bala Grojal, 
Perak, This is in large lumps, Bomo weighing as nuieh as 
8 Ib., and is in all respects similar to the previous samples. 

T'lnvre sihuus every nuison to believe that if this corundum 
cmn be obtain, (ul in the amounts which Mr. LcMinard Wray 
bc'licvuLs io be tlie case, it could be sold citluu; for abrasive pur- 
poses or for use in ihe move,ments of timepumc^^s at rc^nuoumative 
pric'cs, but in ordi'r ihal, its capabilities may be prop(n,’ly detcu*- 
miiKBl by trial on a. larg(^ sc*ale, a consignnumt of not less tlian 
3 or 4 ('wi. would :u(HX\ssary in order to defermine its precise 
(‘<miim*r(‘!al valrn^ as a.n abrasive agent, together with a smaller 
aimmni, say 7 11)., of the cltNirest and most compact material 
fo!‘ trial in ilu‘. inanufactuh^ of watches and clocks. 

If, tlien'tore, it is considered advisable to jiroeeed further 
with, this (m(|uiry, ilu" I,m])erial Institxdn' will be glad tn be 
iiibn^med wbeilier i,Iies(‘ larger consignments (.mti be supplied, 
in which c*<ihc arrangenumts will be made with (■^X|)Grts to cany 
out pra(d,i(‘al trials on t^he lines indicated above. 
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GRAPHITE EROM THE OMATISGAllH DlSTHICr.r (IF 
THE CENTRA.L PROVIE'OES OF lEOI'A. 

These S])eci3}ie3is of g'ra,j)hito wore forwarded to ilie liajieria.l 
Institute for examination and valuation by the R.e],)orter ckii 
E conomic Products to the Government <jf India, in Januiirv, 
1904. 

The occurrence of gTa]')hite in the neighhouriiig' Ivalahiuidi 
State was described in 1902 by Professor T. L. AValkcn;*, formerly 
of the Geological Survey of India, in a meuuu'r on i-lie geology 
of the State (Memoirs of the Geological Survey of India, voi. 
xxiii.y part 3). It occurs there in connection with a siuies of 
gariiot-sillinianiiite rocks, whicli have reeoiv(ul tlie naiue of 
lihondalites, or more correctly, Kandlialites. These overlie ilie 
granitoid gneiss, and form the greater [loriion of tln^ liilljmx'gioii 
of the State. At the surface they arc frca]uently decomposed to a 
lateritic clay. TIxe graphite is widely distrihiited in small iUikos 
and ocyisioiian;y found in gi’eater amount in veins and pockets. 

At Ivoladi-Ghat veins from 1 to 2 ft. in diameter in clay arc 
with, while at Densiirgi there are bands, composed of 
cal cite and graphite, running north-west and south-east, parallel 
to the primary strike of the gJioiss. These hands are sn])p' 0 sed 
hy Professor Walker to result from the deconipositioii of a 
graphitic gneiss. 

A sample of_gra])hito from the Kalaliandi State was for- 
warded to the Imperial Institute in 1901, and wa,s examined 
in tlie S/.ioiitific and Technical Bepartment. Afterwards it was 
submitted to tccllnical trials hy experts, wlio rx^porind that 
altliougli it was almost entirely deficient in llukcp and jiroduecd 
a veiy dead ]K}wder, it might he used to a limited ex;i:ent for 
the purpose for wliicli tlie commom^st Ceylon dust ])lTi;ml}ago 
wa.B employed, Init its value -would not lio'more than oL to iL 
per ton delivercMl in l:>arrels in London (Tcclinieal ll([port;H and 
Scientific Papers published hy the Ini])e:riul Institute, 1903, 
p. 43). 

The Patna State lies immediately to the nort'lueast of Kala- 
handi, and here also the hilly country appears to bo formed of 
garnetifei’ous gneiss, wliilst ks early as lS77 the oeciiiTen& of 
graphite was not,cd at Daramgarh, near the river Earaliailat 
Noi, and at Doniaipali (Ball, Records of the Geological Sinwey 
of India, voL x., p, 183). 

The following are the particulars of the samples from the 
Patna State now under consideration : — 

An. 20,560 , — Surface pickings, Dliarapgarh mine. Bharap- 

f arh,is,prohably the same locality as tliat formerly wnitten 
)aramgarhi The sample consists of schistose grajiliitc witli 
veins ^ and leiitieles of quartz, fols]3ar and caleite. 'These iin- 
purities were eliminated in sampling for analysis. 
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j] (K /. Lower ]<‘vej Dliiira/pgurli. iniwo. Hiiiular to HrapMte 

jNo. 1)U.L eo!i(a.i;!iing- rjitlu'r h'\ss Adsiblo from tlie 

Siirj-uite ]):i«,rlv.ing\s, Sfariui niiiio (about fc'wo miles 
•W(\st of, 1 lie irnva, of! .Patna), (xraphi,to ](\sh markedly sc^liistose, 

’wilii yidlow {){ docomposiHl bioiito anti oilier lerTugino-iis „ 

iiuvteria.1. District of 

jVo, 20/d)I-L — Loiecr level, Mama mine. Similar to Central 

2(kr)()l. ' Provinces 

i\(K 20/)G2, — Surface pickings from Dundel mine, Seliistoso of India, 
graphite wiili pale ;yolhnv (le(T)uipose(l mica and oilier docom- 
posii ion pi'odmds. 

No. 2()/)()2-L~ •I.mwcu' bnad, Dundel mine, Scliistose gra- 

phite vdih green ish-wliib^ and ytdlow deconi])osiiion. prodiicis. 

'!ldi(\se siimpIeH were analysed, willi the following’* results, tlie 
a/nalysis of tlu'^ sjiecimen from Kalabandi State being added for 
comparison ; — 


— 

N(i. 
205 (10 

Nt.. 

20560 1, 

No. 

20561 

No. 

205r>l 1 

No. 

20562 

No. 

20562 1 

Spc(;imea 

from 

Kalahandi 

State. 

8 u] pilin’ ... ... 

ii’iice 

- 

— 

— 

— 

— 

— 

Volatile aiattor 

0*38 

0*80 

2-Gl 

2’()8 

2*15 

3*58 

3*89 

Moisture 

0*38 

0*42 

1 

0*79 

0*14 

0*23 

1*23 

1*12 

<Jarbau dioxide 

10*60 

12'U 

— 

— 

— 

_ i 

— 

Fixed (.^lU'boii (by 
dilbia'iirn) 

■M) 05 

37*00 

79*<)l, 

60*67 

63*70 

54’73 

63*12 

AhIi 

<17*00 

40*55 

I (>*69 

28* n 

33*87 

40’47 

31*87 

(Ulour and initure oT 


li'dil 

dni'k 


light; 

light 

Silica, 

}l,s1l 

brown 

brown 

In’own 

brown 

brown 

brown 

iduini,na, 
lime, ferric 
itxide. 


Hie spiuvinmiis wcuu^ then forwarded to an expiwi for report 
as lo ilieir commercial value. He stated that tlu'y had not tkc 
bitHling* ([ualiiy wliicli is ess<vniial in grapliiie employed for tke 
maim failure of crmnbles. (jrapliite which, was wa;utin,g in tliis 
(‘linraelnristii^ niiglU., lioweviU’, if it contuiiuMl a very liigli per- 
(u;miag’(^ ol; (nrbon, ho used in making crucibles wdiicli were only 
snbjtM*h‘d to one lioating and were them ground up and re- 
nn, ml, deck 

Nc,k 211, 5hl, which, {’.onftained 79*91 per cent, of caibon, 
was not snfli,ciei,it'ly pure for tkis purpose, and would only bo' 
'wortli about iD.n ‘per cwt., being, like tko kigker grades of 
Bolie,mImi blac.kdeml/’ only available for polisklng stoves and 
Himilar' purposes. Tlie sample No. 20,561-1 was unequal in 
(diaraxdm, but some pieiH^s were as good 'in quality as any- 
tfiing in sample No, 203561. 
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Tlie remaining specimens were, it was stated, of little value. 

Tire same samples were subsequently submitted to a firm of 
crucible makers for tecbiiical trial, wko stated that they ])os- 
sessed little or no commercial value in their present fonii for 
their purpose, and would require much more thorougdi dressiiig 
and cleaning to render them saleable. It was difficult to say 
what value they would then have, but judging from appear- 
ance, samples jNos. 20,561 and 20,561-1 might possibly pay to 
treat, though the value of the cleaned ]n“oduct w’'ould not be 
high. In the others the graphite was so closely intermixed 
with rock and otlier impurity that the cost of cleaning would 
be prohibitive. They further stated that the supply of gra- 
phites containing less than 85 per cent, of carbon was very 
much in excess of the demand, and they consequently com- 
manded but a very low price. 

It seems clear that these graphite deposits can only be 
worked at a profit by separating and cleaning them on the 
spot, and shipping only higher grade material to Europe. 

Near Passau, in Bavaria, similar material has been treated 
in the followdng manner: — 

After being carefully hand picked, the crude graphite was 
ground up in a horizontal mill of the ordinary grist or bidir 
stone type, when the graphite formed small scales, wliilc the 
impurities were reduced to line pownler. The gra])liite was then 
separated by bolting silk or by an air-blast. Wlimi tlu^ im- 
purities were harder the ore was pulverised by stamps or edge- 
stone nulls, whichjuive a combined grinding and rolling action. 

The best material available in these mines contained only 
58*8 per cent, of graphite, while the best concent rates bad as 
much as 89*2 per cent. 

The chief impurity in the Bavarian graphiix^ was mica, wbhVli 
does little liarm. 'iliore was eons i(hn, ’able loss in, ihe tailings, 
but that is imniaierial if tbe supply of crude ore is sufticiently 
large. 

In most cases, ho-wever, it is ncunussary to rcLSort to wet 
methods of separation. The ore is ground up line witb. water 
and is then passed through a number of settling tanks ; some- 
times as many as 18 are used. The impurities settle in the* first 
few tanks, and the graphite, in gradually improving grade, in, 
the others. The slime is subsequently pumped into large 
presses under a presvSure of several atmospheres. The cakes 
produced are then dried and crushed for the market. 

The process of separation by the wet method is facilitated 
if the crushed material is first dried by heat, so that the par- 
ticles float more easily on water. This result is obtained still 
more effectually if the finely divided graphite is, after being 
dried, exposed to the vapour of petroleum, which it rapidly 
absorbs. 
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II— CJENERAL ETOTICES RESPECTING ECONOmC PRODUCTS 
AMD THEIR DEVELOPMENT. 

COTVON (MJLTIVATION IN EGYPT. 

Tlio (!uliiva,iion. of eotfori in Egypt, altliougli dating: from 
very oarly times, was not undertaken as a regular industry until 
al)Out lh(^ year 1(S20, at wliieli date perennial irrigation was 
introdm'od into the .Delta of the Nile. Tlie cultivation gradu- 
ally inercaiscul, a,nd ro(!ttvcd a great stiniulus from tlie deficiency 
produced by the American ( Hvil War. After the conclusion of 
the war tlie progress of the industry in Egypt still continued, 
altfiough in many other countries the cultivation rapidly de- 
clined. llecent improvcmients in irrigation mul drainage have 
increased tlie opportunities for cotton growing, and the area 
under cultivation, a,ppears still to bo extending. It is estimated 
tliat a.t the prosimt time no less than one-half of tlie land in 
the .Delta is (h^voted to ihis crop. The total (totton area of 
Egypt now amounts to b(d;ween 1,500,000 and 1,750,000 acres, 
of wliicJi about 1)0 ])er cent, is in llio Delia. Idie success of 
cotton, culture in l^gypt is so striking that it is wortli whihi to 
call the attention of those concerned in cotton cultivation on 
Eritish, soil to the eireumstaneos connected with tlie develop- 
ineni of the Egyptian industiy. 

Egyptian cot.ton possesses certain characteristics which 
render it particularly valuable in certain branches of the 
textile industry. d.lic -fibre is fine, and varies in lenglli from 
one to 01,10 and a-half inches ; it is generally more lustrous, 
and “ mereerisos’' better tluin American ‘Aipland cotton, and 
<a):ninian<ls a bigher price, but is not so long, fine and valuable 
as ilie Sea Island variety. 

In camm?ction w'itli tlie Egyptian cotton industry, two liooks 
wbi(di have beam publisbed rec^cntly a.ro of great importance. 
One of tluLse work's 'is a report by M. Henri Leeomte (1) to the 
(.Tovc^rnor (')f 8(megal, on ihe results of a mission to Egypt, and 
1 reals of the cultivation, preparation and exporfation of: 
Eg}7'piian (fottom The other is'cnt,ltled Notes on Egyptian 
Agriculture,'’' by George 1^. Eoaden (2), Secretary of the Khe- 
divial Agricultxlral vSociety, Cairo, and includes an account of 
cotton growing on Egj^ptian soil. 


1. Ze Coton on Mgypto, Zy Ilenrl LeeomU* Zjh 162, %.cMh llhidration^, 

(Paris : Axw^asthi Cliallamol, 1905.) 

2. on Egyptinyh Ayrionlture, By (roovyo P. Fomlen, BB(\ Py. 6t, •^aith 
UluMtrationfy* CJni'ted States Department of Agriculture. Bureau of Plant 
Industry Bulletin No. G2. (Washington, 1904.) 
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CmLATE. 

The chief charact eristic of tlie Egyptian climate is tlio 
scarcity of rain, the rainfall in average years only ainountiTig 
to 1*5 inches at Cairo and 7\S inches at Alexandria.. From 
April, the niontli in which the cotton is planted, nntil Noveni- 
her, when the last crops are gathered, little or no rain falls, the 
chief rains being experienced between Novenibor and March. 

The mean annual temperature in the Delta varies from 09*1*^ 
F. at Alexandria to 70*3*^ F. at Cairo. Further up the river, 
at Assouan, it roaches 80^ F. The extremes of temperature 
observed at Alexandria are F. as a minimum and 99*3^ F. 
as a iiiaxinium. At Cairo, as would be expected from its 
greater distance from the sea, the range is wider, tlio extremes 
heing^ 36* 5^ and 109*2° Fah. 

It is evident from these meteorological data, that the climate 
of Ihyypt is very favourable to tbe growth, of the cotton plant. 
The deficiency in tlic supply of rain to the ])lant is compensated 
by the water obtained from tlie Nile by the elaborate system of 
irrigation which has been established. 

For agricultural purposes the year is divided into three 
seasons, known as winter, summer and Nili, the last being the 
season in which the Nile overflows its banks. The different 
climatic conditions prevailing at these seasons enable a variety 
of products to be grown, and, in virtue of the comparatively 
high temperature and the ample supply of water, two or three 
ciTjps are obtainable from the same land every year. 

Soil. 

The i’W’ablo soils^of Egy])t consist almost entirely of alluvial 
deposits, but sincc*the conditions prevailing at their foiMnation 
were not always the same the soil does not everywhere present 
the same physical properties and chemical comjx^sition, and the 
nature of the deposit varies with the depth. Ileoont borings at 
(lifl’erent localities have shown that the tliickneas of the deiiosits 
varies from about 36 to 110 feet. 

In Upper Egypt, the ancient bed of the river constitutes what 
is known as the Nile Yalloy. The river here, in times of fl,()od, 
extends over the lan,d on each side and clej)osits its n’lliivima ; 
it afterwards contracts and occupies a comparatively small 
channel. In this way the arable land of the Nile Valley lias 
been won from the desert. 

The Delta, on the other hand, has been won from the sea by 
the rapid deposition caused by the mingling of the river with 
the salt water. A difference has consequently arisen in the 
nature^of the soil of the two regions. In the Nile, Valley, the 
deposition of the alluvium has been effected' by gravitation 
, alone, 'and the soil is 'therefore not so rich in clay as is that of^ 
the Delta, where :thc salt 6f"the nea has '"'Caused' a more rapid 
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proclpiiiiiioii ol ilie arg'illM(:‘,c()Us laattcr, and lias also made tlie 
land nuirt^ Ksj'ilino. 

Idle typical soil (li: t'lio ].){dta, is a Iiea'vy, black clay, wliicli is 
dilli(uil;i; to wo,rk% liiit is iertilo, and w(dl adapted to cotton 
ciiltivai.ioiL in tliowso distiicts wliick yield the best cotton the 
soil consisi.s of a niixtiire of clay and sand, ■vrliicli is always 
iicccinipaiucal by a largo proportion of vegetable matter due to 
tlio growing of clover for fodder, d'ho soils of other localities 
vary from a sandy loam to almost pure sand. 

E(yw chemical analyses of Egyptian cotton soils have been 
iiiude, and it is iiiaxlvisable, tlicrefore, to give any figures to 
represent tlioir general composition. It appears that, on the 
whole, the soil is more deficient in nitrogen than in any other 
constituent, and ilm application of nitrogenous manures is 
usually found to exert a beneficial effect on the gTowth of the 
ootton plant in Egypt. Borne analyses of typical cotton soils 
of Egypt, wliicli were made by Dr. Mackenzie, Director of th(i 
School of Agricnlijn'o at (xhizeh, apjiear to indicate that 
J^Jgypiian soils which, ar(‘, ri(vli in lijne arc relatively poor in 
iron and aliimimv, but contain a hirg^e proportion of magnesia. 

iYaeieties oe Cotton. 

Cotton plants have been grown in Idgypt from time im- 
memorial, but previous to the year 1820 there was no syste.matic 
cultivation. About this time a variety of cotton was intro- 
duced into the Delta from the Sudan, and was grown for many 
years under the name of JumelY “ Sea Island and Peru- 
vian cotton also are said to have been introduced info Egypt 
at an early date. In course of tim,e from these various forma 
the Ashmouni cotton plant was evolved, which is the oldest 
of the varieties now cultivated in Egypt The principal 
varieties gTorwn at tlio present time are ‘‘ Ashmouni,’^ “ Mita- 
iifiA’ Abassi,'^'’ and “ Yannovitcli.*’ In addition to these there 
are a number of forms of less importance. 

"This variety, though at first grown in tlie 
Delta, is now cultivattul almost exclusively in certain districts 
of I'Jpper Egyjfi* The average yield of* unginned cotton from 
this plant amounts to about 1,300 lb. per acre. On ginning, a 
oc)m;i)aratively sm,all proportion of fibre is obtained, amounting 
to: only 30 per cent of the seed cotton. “Ashmouni'’'^ '.cotton 
'is of a brownish colour, but not so dark as “ Mitafi.fi , it is 
less''Valnahle than the latter, and does not yield siich'fi'ne 
qual'ities of lint. ' 

^ ~The ^^Mitafifi” variety is the' most important 

cotton' of Egypt. The seeds of. this plant are 'black, and bear 
small green iufts at their ends. The fibre;' is fine, very strO'ng, 
from'.l‘8.to!T4''''inches long and of'aTeddish-brown colour. It 
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Cotton is said tliat the colour is affected considerably hy salt, the 
OnltiYatioa cotton plants grown on the more saline soils furnishing the 
in Egypt; darkest coloured cotton. ‘‘Mitafifi^’ cotton gives a higher 
average yield than any other variety, yielding, on average 
soils, from 500 to 600 Ih. of lint per acre. The cotton is 
gathered easily, and on ginning, gives a good proportion (33-- 
35 per cent.) of lint. Another advantage possessed hy Mita- 
fifi ” is that the plant is less affected by climatic variations than 
many of the other varieties. 

— This variety is of comparatively recent intro- 
duction, and wns obtained by selection from Zafiiri,’’ which 
in turn, was obtained from “ Mitafifi.’’ The plant is very 
hardy and able to withstand drought and other adverse cli- 
matic conditions. The fibre is white, and in this respect 
differs from that of all the other varieties cultivated in Egypt 
at the present time. The cotton is fine, silky, 1-2-1-4 in. 
long, and of good strength ; it is not so strong, however, as 

Mitafifi ” cotton, and is more difficult to gin. 

Y annovitchr — This cotton is supposed to have originated 
by hybridisation from Mitafifi and Gallini.” It has been 
cultivated for about seven years, and the best qualities are 
grown on the salt soils of the northern part of the Delta. The 
fibre is very strong, 14-1*6 in. long, and is the finest and most 
silky of all the Egyptian cottons. A great disadvantage 
attaching to the cultivation of this variety is that the bolls fall 
to the ground as soon as they are ripe, and require to be 
constantly collected. 

“ GatliniY — This varietj^- closebr resembles Sea Island ” 
cotton. The plant grows well on salt lands, but quickly suffers 
from lack of water, and is late in ripening. Owing to these 
peculiarities, and also to the fact that tlie cotton ])reseiitB 
certain difficulties in ginning, due to its length and nnencwss, 
the cultivation of this variety has gradually declined. 

Sea Islands — The cultivation of the true Sea Island 
cotton in Egypt has been abandoned almost completely on 
account of the same causes which led to the decline oi the 

Gallini variety. 

There are a number of varieties of less importancepown in 
Egypt, among which may he mentioned “ Zafiri,” Hamoull,’^ 
“ Bamia,’' '' Hariri,” '' Psikha,” and Maskas.” Hone of these 
forms is cultivated to any great extent. 

All these Egyptian cottons, with the possible exception of 
^^Bamia,” are considered to be varieties of Gosnjpium larla- 
dense, 

Eeference must be made to tbe so-called “ Hindi ” cotton of 
Egypt, y^hich is said to be the old native variety supposed to 
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have, heeii derived from Gossypkim herhaceum. The seed of Cotton 
most Egyptian cotton used for sowing appears to be accom- Cultivation 
panied by a small proportion of the seeds of this variety, and, • 
in consequence, the resulting crops are of poorer quality. The ^ * 

“ Hindi plant can be distinguished readily by the fact that 
the boll opens in four or sometimes five valves instead of three. 

The fibre is about 1 in. in length, and is comparatively coarse 
and of inferior quality. 

Seed selection. 

The quality of the seed employed for sowing has received 
attention in the past from only a small proportion of Egyptian 
cotton growers. As in India, the custo3n of ginning cotton in 
central factories, where little or no effort is made to keep 
different varieties of seed apart, has resulted in the distribution 
of seed of a mixed nature to the cultivators who depend on the 
merchant for their supplies. Moreover, as has been pointed 
out already, the seed commonly contains a certain proportion 
o£ Hindi seed, which greatly detracts from its value. , 

The subject is now engaging the attention of the Khedivial 1 
aigricultural Society, who are fuinishing cotton growers with 
specially selected seed at cost price, payment for which is made 
to the U-overnment agents in tme course of the collection of the 
ordinary taxes. 

Cultivation. 

It was formerly the custom in Egypt to leave the cotton 
plants in the ground for several years, hut this system of culti- 
vation has now been replaced almost entirely by the practice 
of sowing the plant anew every year. The former method had 
the advantage that it demanded less labour and that the bolls 
ripened more quickly ; the chief reason for its abandonment 
was that it precluded the possibility of obtaining sejveral 
different crops in the same year. 

The r6])oated cultivation of the same plant on any particular 
land would ultimately cause the soil to he exliaiisted of certain 
constituents to the detriment of the crop. For this and other 
reasons, a rotation of crops is practised. The system now most 
commonly adopted is a two-year rota.tion of the following 
chawictcr : — 


Year. 

Winter. 

Summer. 

Nili. 

Brat year 

Clover 

Cotton 

— 

Becond'year... 

Beans or wheat 


Corn or fallow 


Usually the cotton is preceded by clover, hut sometimes by 
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make. In tlic latter case tlic land is left fallow during tlio 
winter, that is, between tlie cutting of the maize crop and the 
planting of the cotton. 

In order to prepare the land for solving, it is ploughed 
thoroughly and deeply three or four times and is afterwards 
thrown into rough ridges about 35 in. apart. The soil should 
be quite dry when the seed is sown, but should bo watered widl 
directly afterwards. vSince the cultivation of cotton is carried 
on in Egypt by means of irrigation the plantations must be 
laid out in such a manner as to facilitate watering. The land 
is divided into sections by a second series of ridges running at 
right angles to the ordinary ridges, so that the latter are usually 
not more than 3G fi long. 

The cotton is generally sown between the 15th of February 
and the middle ()f April, the actual date varying according to 
the locality. Before sowing, the seeds are soaked in waiter for 
24 hours, and any which rise to the surface are rejected. The 
seeds are planted at a depth of about 3 in., from 8 to 15 being 
placed in each hole and immediately covered with earth. The 
plants appear above tH© soil in from 10 to 12 days, according 
to the weather experienced. The plantations are watered from 
time to time, from 8 to 10 waterings being given before the 
first crops are gathered. 

When the young plants have heconie well established the 
fields are hoed in order to destroy wu^eds and to loosen the soil. 
Before the first watering, which is given usually about 35 days 
after sowing, the hoeing is sometimes re])oatod, and the young 
plants nre tliinnod out, cmly the tW'O strongest being allowTHl to 
remain. The second watering takes place about 25 or 30 days 
after the first, and when the land has become fairly dry, it is 
again hood. About three weeks later the fields are waitered for 
the third time and arc subscHjuently h(K3d again. The ■water Is 
now applied more frequently, during -lime, 3'uly. and Aaigust 
two waterings ' being given, each ' month if possible. Duripg 
these summer months, however, in which, the Nile is low,; the 
amount of water available is somewhat limited, and fpr this 
reason the frequency of watering is restricted by the Irrigation 
Department. It is estimated that the amount of water supplie^I 
to the cotton plants from the time of sowing until the first 
crop is gathered is roughly equivalent to a rainfall of 31-35 in. 

A brief description may be given here of the manner in 
which the watering is effected. The water is supplied by the 
canals of the irrigation system, but as these are below the level 
of the soil, the farmers, must employ some method of raising it 
to the surface. This is effected; either by such primitive means 
as shadoofs,” “ sakias,? or the 5 /\.rcliimodian' sOrew,' or, else by 
rotatory pumps' workedhy st6am:j'Or even by ;el'ectricity supplied 
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•Itohi a ilistance* Tlie water is tlicii distributed tliroiiglioiit ibe Cottoa 
fa.riiis by a rougli arid soiiicwbat leaky system ol ea,uais. Eroiri 
the canals tlie water is conducted round tke iields in small . 
ditclies ; from tlieso, in turn, it is allowed to run along the ’ 

furrows separating tko ridges on wliioli the cotton grows. The 
tops of the ridges always remain above the water. 

Since the ripening of the cotton bolls is not simultaneous, but 
extends over a period of two months or more, the whole crop 
cannot be gathered at once, but is generally collected in three 
portions at intervals of about a month. The picking* is done by 
women and children. In the Delta, the first crop is gathered 
towairds the middle of Se])temher, hut in T)])])er Ilgyiit, "where 
“ Aslimouni is growm, it is collected at ilie end of August. 

The last portions of ilie crop are picked in INoveiuher. The 
first picking usually represenis about d5 per cent, of the iota! 
crop, whilst the second and third ])ickings form aljotii 45 per 
cent, and 20 per ccuit. rcs])ectivel\’. Tlu^ last pic^kliig is of 
inferior qualiiy ; ii. is not mixed with the other portions of the 
crop, hut is sold separately. 

GiNiNINCS. 

After the cotton has been harvested tlie crop is sold in the 
form of seed cotton, and is then forwarded to a ginning factory. 

These ginning establishments are situated usually in localities 
where facilities exist for transporV both by rail and by water. 

During the season, from September to May, the factories work 
continuously niglit and day. Ginning is effected almost in- 
variably by the Macartliy self-feeding single-action rollei' gin, 
of which from 50 to 100 are employed in an Egyptian factory. 

This machine is particularly suitable for ginning long-stapled 
cotton ; it; effects its purpose witlioiit cither crushing the seed 
or injuring the fibre. 

Manithing. 

Siiceoss in the cultivation of cotton in Egypt is greatly 
enhanced by Judicious manuring. Owing to the need of the soil 
foir organic matter, staWev muruii*e must form the basis of ihe 
applications. The amount available on the farms is that; from, 
eight or ten working bullocks for eveiy hundred acres, of wdiich 
one-lmlf is usually under cotton. This quantity is supplemented 
by that from the cows and buffaloes kept for milking, and from, 
the mules used for transpoi*t. This supply, however, is not suffi- 
cient;, to produce full yields of cotton, and artificial manure, 
therefore, should b© employed in addition. The stable manure, 
in 'the' accumulation of which earth is used instead of vegetable 
litter, ;is,-npread over the land previous to the last ploughing . 
before planting. The quantity applied amounts 'to ten or fifteen ' 
tons per ns much as. tliirty tons is . sometimes^ employed, 
but wh'en.use'l' at this rate there is never enough on the farm to 
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supply all the fields. Old manure is always used hy the best 
growers since fresh manure is apt to cause rank growth, late 
maturity, and the production of inferior fibre. 

Superphosphate of lime is the most important of artificial 
manures as it is found to check coarse growth, to encourage 
ripening, and to improve greatly the quality of the fibre. The 
dressing applied is about 400 lb, of this manure per acre ; the 
superphosphate generally used contains from sixteen to eighteen 
per cent, of soluble phosphoric acid. It has been found that 
basic slag does not answer as a substitute for superphosphate. 

Potash manures have not been found of any benefit in Egypt 
except, perhaps, in the case of light soils. This may possibly 
be accounted for by the fact that the alluvial soils of Egypt are 
very rich in potash. 

The application of soluble nitrogenous manure to the soil is 
found to be very advantageous to the growth of the young plant 
which is unable to obtain the necessary nitrogen rapidly 
enough from the stable manure, even though the latter m.ay 
contain quite as much as is theoretically required, Care must 
be taken, however, that such nitrogenous manures are not 
applied too freely since they tend to produce luxuriant growth, 
with consequent retarded ripening and deficient yield. As the 
results of numerous experiments instituted with the object of 
ascertaining whether nitrate of soda or sulphate of ammonia is 
the more suitable substance to employ as a source of nitrogen to 
the plant, it has been found that the application of a mixture of 
125 lb. of the former with 50 lb. of the latter gives excellent 
results. The beneficial effect of such manure is evident even 
when the cotton follows a crop of clover, or when a dressing of 
stable manure has already been applied. 

The application of the superphosphate is made at th© same 
time as that of the stable manure — ^that is, just before the last 
ploughing. The soluble nitrogenous manure is applied after 
the cotton field has received its first watering. ITie manure, 
mixed with a little earth, is applied to the roots of the plant and 
hoed in, after w’’hich the plants are watered for the second time. 

Production and Excobt. 

The following table gives the cotton crop of Egypt f®r the 
years 1897 — 190f3, the season extending from September 1st to 
August 31st: — ^ 


Year. 

Millions 
of Lbs. 

Year. 

Millions 
of Lbs, 

1897-1898 ... 

... 645 

1900-1901 ... 

... 588 

1898-1899 ... 

... 653 

1901-1902 ... 

... 644 

1899-1900 ... 

... 637 

1902-1903 ... 

... 684 


The ^eater prt of the cotton is exported, but a small amount is 
Used In the Tillages for the maaiufacture of coarse materials ; th© 
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cotton eiiiployeil in this way is, however, usually of very poor Cotton 
(|uality. During recent years au increase in the local consump- Cultivation 
tioii has taken place owing to the erection of two cotton mills— in Egypt, 
one at Alexandria aiul the other at Cairo. Most of the cotton 
seed is also exported, hut a certain quantity is crushed in the 
oil mills and employed in the manufacture of soap, 
the cake being exported to England as undecorticated cotton 
cake.^' Egyptian cotton seed is rich in oil, giving on the 
average a 25 per cent, yield. 1 

The following table gives the quantities of cotton and cotton 
seed exported during the years 1902 and 1903. It may be men- 
tioned that during the year 1903 the average weight of the 
Egyptian bale of cotton was about 750 lb. 

Cotton. 


Ooantries to which exported. 

1902. 

1903. 

Ex})orts from Alexandria to— 

Bales. 

Bales. 

United Kingdom, 

822,514 

851,745 

Germany 

19,126 

19,422 

Belgium 

9,604 

12,670 

Spain ! 

31,781 

24,910 

United Btates ' 

106,565 

84,819 

France 

78,875 

70,608 

India 

2,443 

836 

Italy ... 

63,068 

60,728 

Japan 

11,322 

9,498 

Bussia 

121,343 

65,424 

Austria 

92,249 

75,989 

The N etherlanda 

327 

— 

Greece, Turkey and other countries 

3,753 

i,798 

Exported from Port Said and Suck 

700 

5,445 

Total 

868,670 

778,892 


Cotton Seed. 


Eostmation. 

1902. 

1903, 

United Kingdom 

MaTseilfes ' 

Other Continental ports 

Bushels. 
16,991,964 
987,795 
829,369 1 

BusMb. 

14,754,776 

739,897 

663,166 

Total 

Local consumption 

18,809,118 i 
1,679,281 1 

i 

16,057,839 

2,268,000 


B 
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THE PROGRESS OF COTTON CULTIVATION IN THE 

vSIJDAN. 

A short account of cotton cultivation in ilxc vSiitlan, with 
special reference to the disti-icts watered by the Blue Nile and 
Binder Rivers has already been given in the hn/pcrial Institute 
B’lilletm, this vol., pp. 120-121. A number of reports on cotton 
growing in other districts of the Sudan having been received 
recently at the Imperial Institute, it is now possible to give a 
more detailed account of this industry. 

In the reports on cotton growing at the Shendi Experimental 
Farm during 1902--1903, it is stated that this farm was estab- 
lished chiefly with the object of ascertaining whether cotton can 
be grown successfully on irrigated land in the Shendi district. 
One of the most important investigations which has been carried 
on is the determination of the best time for planting cotton in 
the Sudan. From the first year’s results, it appears that cotton 
grows well whether sown in September and October after the 
overflow of the xnver, in March and April as in Egypt, or in 
June and July before the full flood. It is found tlxat each 
period presents certain advantages, and that prolonged study 
will be required in order to decide which is the best. 

During the period from August to November, 1901, the 
following varieties of cotton were sown: — Ashmouni,” 
“ Galioubi,” Yaiinovitch,’’ ‘Aibassi,” Mitafifi,” axid some 
American cotton which had been grown in Egypt. The 

Ashmouni ” cotton gave the most satisfactoxy results. The 

Tamxjovitch,’^ '^Abassi,” Mitafi.fi,” and American varieties 
yielded small crops, but the “Galionbi” failed entirely, 
Samples of the Abassi ” and ‘‘Mitafiii” were sxxbmitted to 
experts in Alexandria, who repoHed that the cotton had not 
sulfei^ed ixxuch owing to the change of climate. The produetB 
wei*e of fair staple and colour, and would be classed as “ good 
fair” in the Alexandria market, where they woxild meet with a 
ready sale. It was stated that the Yanxxovitch” and Ameri- 
can cottons had both deteriorated, ajxd that the latter woxxld 
find no market except for mixing with low grade Egyptian 
cotton. 

During March and April, 1902, seed of the ^^ AbxTssi,^^ 
^^Mitafifi,” and ' Yannovitch ” varieties was sown. Satis- 
factory results were obtained except in the case of the Yaiiixo- 
viteh,” and the view that cotton of good quality can be grown 
in the Sudan was confirmed. The yield amounted to 400 lb. 
per acre In the case of the “Mitafifi” variety, and from 450 
to 500 lb. in the case of the “ Abassi ” and Yannovitch.” The 
^‘Yanxxovitch” cotton was again unsatisfadtory, being inferior 
to the “Abassi ” both as regards colour and staple. 
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Tlie yields obtained witli the cotton sown in June and July, The 
1002, were less favourable than had been anticipated, probably propess 
oa account of a deficiency in the water supply. Eroin these of Cotton 
experiments the conclusion was arrived at that Abassi Cultivation 
cotton appears to be the variety best suited to the Sudan condi- . , 
tions. The “Mitafifi^’ cotton wns of fair staple, but rather ^ ^ 
coarse. The Yannovitch” crop was of fair length and fine- 
ness, but was lacking in strength, and inferior to the 
'' Yannovitch ’' cotton of Lower Egypt. 

The country between Gedaref and Gallabat on the banks of the 
Italiad is said to be suitable for the introduction of cotton, but 
the industry could not at present be undertaken on a large scale 
owing to lack of population. In the Markas of Gallabat a con- 
siderable amount of cotton is grown in the villages, the area 
under cultivation amounting to about 840 acres. The cotton 
is imported by the Abyssinians, who, however, will not pur- 
chase any cotton unless it is quite w^hite. 

In the Balir-cl-Ghazal Province it is reported that the land 
between tlio ironstone plateaux and the perennial sw^'amps, and 
also the alluvial land bordering the livers far up their course is 
nearly all vsuitahlo for cotton growing, Init that labour is not 
easily obtainable, and that traiis])ort is (lifficiilt. It is con- 
sidered that if work were started in the noighbourliood of 
Meshin, er Rek, Wau and Shambe, transport could be much 
simplified by lines of portable tramways. The area available 
in the vicinity of these places amonnts to about 14,000. acres. I 

Little, if any, irrigation would be required, since the rainfall ' 

is usually sufficient. Cotton appears to be capable of growth 
in all parts of the J3alir-el-Ghazal Province except on the iron- 
stone plateaux, and even there it grows on the sandy slopes. 

11)0 Dinka. couniry, which coiivstitutes the alluvial plaiu : 

betw('en tlie slopes of the ironstone plateaux and th,e sudd basin, 
mmm to bo wnll ada[)ted for cotton growing. It eoinprisos an ; 

, area of 14,000 square miles, of which at least one-half is suit- j 

able for the ])urpose. At the present time, however, owing to I 

the difficulties of trajisport and tlie scarcity of labour, and also | 

to the faefi- that a, large part of Dinka-land is still unknown, and | 

not yet brought umler Government control, tlie areas actually I 

available for cotton cultivation are confined to particular dis- | 

tricts. Land transport, is practically impossible from May to ; 

December, except by means of carriers* There ax‘c not sufficient i 

carriers availalne, however, owing to lack of population' among I 

the carrying tribes, and to the fact that the Diiikas will not | 

undertake this work, even if paid handsomely" for it. From. ^ | 

January to April carts can travel in the alluvial plains where | 

the ground has been cleared of grass and bushes, and it is | 

suggested .that' automobiles might be employed during this ' I 
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sen son. At several stations in the Ihilir-el-Glia^al pack bul- 
locks are used for transport. 

The southern and eastern parts of ili(' province have not vet 
been thoroxighly explored, hut a larger ai’oa is iuuloul)te<lly suii- 
able for cotton cultivation there. 

On the western side the industry iniglit be carried on in ih(‘ 
vicinity of Chak Chak, -where transport would he facilitated if 
the Chell River channel through the sudd to the Balir-el-Ghazal 
^River were open for navigation. In the area between Waii 
and Beni Zubeir, the valleys are suitable for cotton growing, 
but very little labour is available. 

In the Sennar Mudiria a cotton ])lantation at the Experi- 
mental farm was sown with “ Mitafifi seed on July 12tb, 1906, 
and the plants were -watered occasionally by means of sha- 
doofs^’ and sakias.” Four crops of cotton were obtained, 
the first of which xvas gathered on lOth Noveniber and tlu^ Iasi 
on 31st December. The averages proportion of “ lint ” ob- 
tained amounted to 31*2 ])er cent, of the weight of the un- 
ginned cotton. The cotton was clean and of satisfactory 
quality, and compared favourably with “ Mitafifi ” cotton grown 
in Egypt. It was submitted to an expert, who reported that 
the staple was fine, of good length, even and strong, and that 
the product had more the character of Yannovitch ” than of 

Mitafifi ” cotton. 

The following reports refer to three' samples of cotton wbicli 
w'ere growm in Sennar, on land obtaining its supply of water 
from til© rainfall only. The first of these samples consisted 
of the product known in Egypt as “ Hindi ” cotton, a variety 
said to^liave been derived from seed imported into the Sudan 
at a very remote period. This cotton is an inferior kind, and 
introduces a grave difliculty into cotton cultivation in Egypt 
and the Sudan, as its seed becomes mixed with that of all the 
good varieties, with the result that every field of ISgyptian 
cotton contains some ‘"’Hindi’’ plants. iTio cotton is” white, ^ 
differing in this respect from all other Itgyptia-n cottons except " 
the “ Abassi ” variety. The fibre is of iioor quality, weak, and 
0’T5'”1 in. long. The “Hindi” plant is of luxuriant habit, 
produces large leaves, and is rather later than otlier Egyptian 
varieties, from which it can be distinguislied by the factAhnt 
the boll opens in four divisions instead of three. 

The second sample was derived from Egyptian seed whicli 
was probably introduced into the Sudan by Mumtesi: Pasha in 
1871. This cotton showed evidence of great deterioration, and 
had lost its colour, although it still possessed in a slight 
degi‘ee the general characteristics of Egyptian cotton. 

The^ third sample was grown from recently impioried 
cotton was slightly harsh, and in. 
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long ; it pTcserved the general properties of 35gyptian cotton, The 
and, on the whole, was very promising. It is suggested that, progress 
instead of continually importing fresh seed from Egypt, it ofQotton 
would he advisable to adopt a system of selection with tlie 
object of obtaining a variety of cotton acclimatised to the . . 

particular district. mtiie 

Two samples of cotton grown at Deberki, on the Binder 
lliver, have been described. One of these was an Egyptian 
variety of brown colour and good staple. The other, which, 
although lahelled Mumte^s,’’ was prohahly of the Ahassi ” 
variety, consisted of very short, white cotton mixed with brown 
pods. 

Considerable interest is being' taken in cotton cultivation on 
ihe Binder lliver, in the Sennar Mudiria. The cotton wns 
formerly grown on the upland areas as a rain crop, but a small 
([uantity is now being cultivated near the river in ordcu* to 
obtain facilities for irrigation. The variety chiefly grown in 
iliis M-udiria is “ Mumtez,” but “Abu Hareira” is also culii- 
vid(‘d to a small extcuit. 

About ()0 miles south of Siiakin the Ihiraka lliver forms a, 
large delta, in the centre^ of whidi stands Tokar, the only per- 
mainmt villager in the district. This delta, is the only tract in 
the Suakin Mudiria wdiieh offers {uiy prospects of development 
in cotton growing. The area of the Baraka Delta is ap])r()xi- 
mately 400,000 acres, but probably not more than one-fourth 
of this is available for cultivation. 

The soil of the Delta, is exceedingly rich and fertile, tind 
very retentive of moisture. The rainfall, although sufficient in 
favourable years for the growth of ^‘dhurraj’ a^id dukhn ’’ 
(varieties of Sorghum vulgare), is inadequate for cotton grow- 
ing, and the only cotton area of real value is that wdiich is iuun- 
<lat<Ml by the annual overflow of the Baraka Biver. The 
volume of water discharged by tlie river at this period varies 
greatly from year t,o yoav. During the last Id years the ai'ea of 
•hind floodinl has varied from 150 acres in 180d to JiOjOOO aci-c^s 
ill 1900. In those years in whicdi the overflow is deficient only 
a. very snuui area is devoted to (*otton. In the year 1900, tlu^ 

(vunffiow was of average extent, and th<^ land tirought under 
euxltivation amounted to 15,000 acres, wJiieh wms divided equally 
between cotton, “ dhurra,’' and ^Alukhn.'” 

The cotton at present cultivated in this region is sown in 
October and gathered in Eebxmary. Egyptian seed is employed, 
and is freshly imported every year. The plants grow well, and 
yield a product which is said to be but little inferior to the 
cotton grown, on Egyptian soil. The methods of cultivation are 
careless and wasteful, but this is partly attributable to the 
scarcity of population. The average- yield of cotton (un- 
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ginned) is ulboiit 600 lb. per acre, or 200 lb. of tlie giiiiied 
material per acre. It is probable tliat tlie total, production 
could be increased more readily by i:m,provi.iig tlie nietluuls of 
cultivation than by extending tlie area cultivated, l)ut in any 
case the ultimate jiossibilities ui’e strictlj’^ limited by tlio 
inadequate water suppty. It is stateal tliat tlie. area (aipable of 
cultivation might be largely increased, and even doubled, by 
tlie introduction of a system of irrigation by means of canals 
and banks, but that the iionnal flow of the river could not 
possibly suffice for the irrigation of more than, about ooe~t{‘iitli 
of the total area of the Delta. 

A sample of cotton grown from native seed in the Dongola 
Mudiria in 1903 was submitted to expeifs, wJio reported tlmt the 
staple was short and the seed covered with down, and I’eeom- 
meiided the cultivation of an l%yptian variety, syieli as 

Mitafifi '’ or “ Ashinouni,” in preference to tlu‘ indigenous 
cotton. 

The following is a summary of a report on the prospeds of the 
cotton industry in the Sudan for 1904. 

Early in the year, 650 acres were planted -with cotton between 
Berber and Khartoum. The greater part of the cotton produced 
in this district is used locally, very little remaining for expoi't. 

About 450 acres were sown in the Sennar Province, and a 
small area in the Kassala Province. The cotton crop in these 
regions is purchased by Abyssinian merchants. It is ])rop()sed 
that “ Abassi seed should be sent to tliese Province's in future 
in order to improve the production of white cotton for the 
Abyssinian demand, and also with the vit'w of obtaining a staple 
suitable for the ^European market by the time that the railway 
from Siiakin to Berber has been completed. 

In the Dongola Province, which is one of th(‘ bi'st for cotton 
growing, about 3,300 acres have been planted. The chief diffi- 
culty encountered in this Province is that of trunaportiiig the 
cotton to the railway. 

It was estimated that (luring the summer of 1904, a total area 
of from 7,000 to 9,000 acres would he planted with cotton in tlu>. 
different Provinces of the Sudan. 

Great assistance in the cultivation of cotton has beem rendered 
by the Sudan Government, who have purchased a large qiyintity 
of seed, and distributed it to planters on condition that payment 
should be made after the sale of the crops. Arrangements have 
also been made for the purchase of the cotton at a fixed price. 
An Agricultural Circular,'' containing valuable instructions 
on cottcin cultivation in English and Arabic, has been circulated 
among cotton growers in the various Mudirias. The experi- 
ments , caxTied out in • the Sudan during recent years luive 
demonstrated that Egyptian varieties' of cotton can he grown 
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successfully in the Sudan, and yield a larger profit than the The 
indigenous cotton. The cultivation of Egyptian varieties is Progress 
therefore reconimeiided, and it is stated that in subsequent years Cotton 
the Goveriiinent will render no assistance in the disposal of cultivation 
native cottons. The object of this decision is to maintain the 
reputation of Sudan cotton by discouraging the export of « ^ 
inferior native varieties which would be liable to prejudice the ^ ‘ 
market against Sudan cotton as a whole. 


COTTON GEOWING IN GEEMAN COLONIES. 

Early in the year 1900 earnest attention was drawn in Ger- 
many to the extent to wdiich its cotton indnstry was dcnendent 
for supplies of raw material on the United States and other 
foreign countries, and to the desirability of endeavouring to 
obtain German cotton from German soil. In tlmt year the 
German Cohmial Economic Committee, composed of scientific 
specialists, set to work, with the aid of the Government, to pro- 
mote this object. The following account, the data for wdiich 
appear in the Tfopenpfianzer^ and other official publications, 
will give some idea of the progress that is being made as the 
result of a series of well-planned experiments. The experi- 
mental cultivation is conducted on strictly scientific lines, the 
general supervision and instructions as to procedure being 
issued by the Committee in Berlin, to whom, reports of the 
results obtained are furnished periodically; scientific experts 
being despatched from time to time to the Colonies to inspect 
and report on the progress and development of the operations. 

The table below gives an idea of the magnitude of the cotton 
industry in Germany ; it shows the weig’ht and value of the' 
raw cotton used in tliat country, that is io say, the I'emainder 
left after deducting the exports of raw cotton from the 


imports: — 

• Tear. 

Wclglit. 

Value, 

Millions of lbs. 


1896 

534 

9,744,350 

1897 

602 

10,409,100 

1898 

712 

... 10,725,200 

1899 

672 

10,157,800 

1900 

616 

... 14,166,360 

1901 

666 

... 13,429,800 

1902 

679 

•... 14,116,200 


Of th% raw cotton entering Germany ih 1902, 77 per cenh 
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came from tlie United States, 9 per cent, came from I^jgypt, and 
tke remaining- 14 per cent, from Uritisli India and oilier places. 
The only cotton exported from Gorman colonn^s avjih a, snuill 
quantity from the Ihicifie, estimated in 1899 as l.)oi:ng of ilu^ 
value of £3,500. The luimber of spindles in Germany in 1900 
was 8,100,000, which increased to 8,434,000 in 1903, in whicdi 
year there were 390 mills. 

Togo. 

The colony of Togo, in West Africa, possesses a climate suit- 
able to the cotton plant, which has long been grown there by 
the natives; it is thicldy populated, and the inhabitants ari^ 
endowed with considerable intelligence. On tlieso gTonnds th(‘ 
Committee selected it as the scene of their first efforts foi* 
developing the cultivation of coiton. In May, 1900, they 
formed a ])lan for obtaining negro fanners from the ITnitml 
States to conduct experiments in cotton grow-ing ; this «ehem(‘ 
received the energetic assistance of the Imperial Government 
and financial support from the German Colonial vSociety and 
from nuinerons firms. Aid wns given by the Tuskegee Normal 
and Industrial Institution in Alabama in selecting the mem- 
bers of the expedition, and in equipping it with a haling pn^ss, 
gins, ploughs, waggons, agricultural machines, and a large 
quantity of cotton seed. The staff com])rised an American 
cotton expert as leader, two negro cotton farmers, and one 
negro mechanic. 

As regards climate, Togo may be divided into tliree districts. 
South Togo, which is the coast district, has two rainy seasons, 
the first n‘om April to June and the second in Septemlxu' and 
October; the latter is not so much to be relied upon as the 
former. The annual rainfall varies from. 20 to f35 in. In 
Middle Togo, which is pptly mountainous, the annual rainfall 
ranges froin 40 tb 100 in., and is about GO in. at MisabOhe. 
The two rainy seasons of the coast hero almost merge into 
one ; from December to February is the dry season. In Norili 
Togo the rainfall has not yet been determined^, but it is less 
than in Middle Togo. 

Several experimental gardens were already in existence, and 
these, as well as the officials of the government stations and tlic 
owners of plantations, rendered active assistance in furthering 
the objects of the Committee. The operations that were carried 
on in 1901 and the following years comprised the trial of native 
and foreign varieties of cotton on experimental farms; the 
purchase of cotton from the natives at many centres in .order 
to induce them to cultivate it throughout the countiy ; the 
organisation of a system of ginning and baling stations so as 
to prepare the purchased cotton for export ; the construction of 
bridges ; the improvement of roads and of transport facilities 
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wo as to clieapeii tli(‘ cost of bringing the cotton to the coast; 
and tlie insti' notion of natives at the experimental farms in im- 
proved methods of groAving and handling cotton. The plan of 
getting American negro cotton farmers to settle in the country 
in numbers is deferred for future consideration, though a fcAA^ 
have been obtained to help in carrying out the above operations. 

The American expedition arrived at the port of Lome, in 
Togo, at the end of December, 1900, and proceeded to Misa- 
liolie, a station in Middle Togo, about C8 miles inland. There 
tlicy selected the Aullage of ToAm as the site for their first 
experiments. The -waggons, at first, had to be left behind at 
Lome, as no horses were available, and the natives were afraid 
io draAV them, though Avilling to carry them on their heads. 

The soil at Tove is a stony, red cla}^ subsoil, covcithI Avith a 
black loam, vaiving iu thickness from a thin layer on the liigh 
grounds to many mclies on the Ioaa:^ grounds. The tliin layer 
of soil is ospocially Avell a,da.pt(^d to cultivation during the 
season of heavy rains, as ilu^ water runs aAAuiy quickly and 
allows air to ])e.iiietrate to llie roots. About acres were 
planted from Marcli to June, 1901, and an experimental field, 
Avitli sections devoted to ditleroiit varieties of cotton, and 
receiving various manures, was laid out. This formed the first 
planting season ; the rainy season began in March with a vexy 
liglit fall, April brought frequent light rain and was favourable 
for planting. In May the rain was very heavy, but did 3ipt 
iujiiro the young plants ; in June the rain was frequent and 
liciivy. The growth at first was very promising, but heavy 
ruin in rluly, followed by mists and cold 'niglits, ruined the 
(‘rop. Only a fcAv bales were harvested, and no results AA^ero 
o)>tiu;iiod from, the experimontal field. 

The second planting seasoxi was in the months July and 
AugUKst, 1901, when 20 acres were sown with ]ilgyptian and 
American cotton. Less rain aa^ms experienced in Sepienib(u' and 
Oetobcn*, but (doudiiULss and fogs continued ; at ihe caul of 
0<‘tober the siinsliine increased and the temperatu:r(‘. rose, im- 
proving tlie prospects ; in November and December light rain 
fell. The yield from this planting, however, could only be 
:r(.Ktlconed as half a crop.’’ The results of the year pointed to 
the late summer as the best season for sowing, thus avoiding 
the heavy rains. 

Although the locality was regarded as fatal to draught 
animals, it aaus decided that a trial should be made ; so 20 
licrses and 20 oxen were obtained from the interior. These 
arrived at the end of February, 1901, and AA^ere used for 
ploughing and carting ; but they were attacked by the tsetse 
fly, and most of them’ died in May and June, and the rest in 
September. Notwitbsfanding their short life, it was calculated 
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that ploughing hj horses is cheaper than employing iiai.ivcLs for 
this pur])ose, as a horse only costs 4/., or less ; whilst four men 
are necessary to draw tlie same plough that one horse would 
draw, and they only accomplish two-iliirds as miicii work, and 
are paid 9^^. a day each as wages. 

By July, 1901, the native workmen had overcome their fear 
of being thrown down and run over hy the woggona, so the 
machinery was loaded into these and brought from Lome to 
Tove. A ginning house was erected, and an ap])liance for 
working the gins by man power was constructed. Jly the end 
of the year 23 bales of cotton had been ginned and baled, part of 
it being cotton grown on tlie experimental fa.rin arid part of ii* 
native cotton grown on farms in the Mishohe District, where 
the natives cultivate it as a secondary product with. ya,ms. It 
was found that 1,800 lb. of native seed cotton (that is, 
cotton with the seed still attached to it) were required to pro- 
duce 500 lb. of lint (that ivS, the cotton fibre), whilst 1,501) lb. 
of seed cotton grown from American seed gave, us in America, 
one bale of 500 lb. of lint. 

At this period, that is, at the end of 1901, it was estimated 
that if 25 pfennig (M.) is paid to the natives for pfiimP of 
seed cotton, a bale of 500 pfund weight can bo delivered fit 
Bremen for 12/. 15.s\, this sum hoing made up as follows: — 

,£ B, (1. 


1,800 pfund of native seed cotton (yielding 


500 pfund of lint, that is 1 bale) at Id.... 

7 

10 

0 

Ginning by mm power ... 

1 

0 

0 

Pressing „ „ 

0 

6 

0 

Transport from Tove to Lome, 63 aniles ... 

1 

5 

0 

Shipping expenses . * * 

0 

5 

0 

Freight to Bremen 

2 

0 

0 

Sundries, landing expenses and insurance... 

0 

10 

0 


12 

15 

0 


^ This sum proved to be capable of reduction in many dkee- 
tions as the work of the Committee progressed. The^q’^iantity 
of seed cotton requisite to give 500 pfuncl of lint can be reduced 
by improving the varieties of seed sown. Giinning and press- 
ing by animal power is cheaper than by man power, and when 
steam is employed these charges will be still further reduced ; 
the bulk of the bale wiU also be less, and this will diminish the 
freight. Improved roads and a railway will reduce the cost 


pftuld ia"oiie‘'half kilogram aad Is'^eqaitaleat to 1*1 lb. English. 
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of l)ririgiiig tlic cotton to tlio coast, ami thus, in the future, the Cotton 


iiuiy be reduced to the following estimate 

.e 

s. 

a. 

Growing in 
German 

1,500 pfund of seed cotton at Id. ... 

6 

5 

0 

Colonies. 

Ginning by steam power ... 

0 

10 

0 


Pressing „ „ 

0 

5 

0 


Transport to Lome by railway, 120 kiloms. 
(75 miles)... 

0 

10 

0 


Shipping expenses ... 

0 

5 

0 


Freight to Bremen ... 

1 

5 

0 


Sundries, landing expenses and insurance... 

0 

10 

0 



9 

10 

0 



In 1902, as a result of the (‘xpcrieuce of the previous year, the 
sowing at Tove was deferrecl until June and July; no excessive 
rain was expcrieiieod, yet tho yield was small, being only about 
400 pfund of seed cotton per hectare (180 lb. per acre). The 
area cultivated was 80 acres, and 8 bales of ginned cotton were 
obtained ; of these 5 bales came from 49 acres of American, 
and three bales came from 37 acres of native cotton. 

Examination into the cause of the unsatisfactory results at 
Tove led to tho suspicion that they were due to a vegetable 
parasite, the fungus N eoeosmos'pora msinfeeta. Thi§ is the 
cause of the well-known Frenching or ““Wilt disease^’ of 
ilie cotton plant in the United States ; a disease which infects 
the soil permanently, and for which no remedy* lias been found 
oilier than to discover varieties capable of resisting its attacks. 

» Whether tho diseasti was introdneed intO' TogO' in the st^ed brought 
from America, or wliotlier it was already in the Togo soil, has 
not been determined ; but the circumstance suggests tlie m^ed, 
for exercising great precaution when sowing imported seed, in 
the search for superior varieties. The gall-like bodies of 
Ileferodera rculmcola were also often observed on the roots, and 
among insect pests were the locust and the red bug [Dtjsdurmis 
mdurellus), . ^ 

In July, 1902, a set of experimental plots was planted at 
Tove, the cotton being placed in rows 4 ft apart, and with a 
distance of 30 in. between the plants ; each plot was one-tenth 
of a hectare (one quarter acre) in area. Gh these the effects 
of various manures was tried ; two-thirds of the manure was 
put on before the planting, and one-third in September, when^ 
the last ploughing but one was'* given^# ' The results obtained 
with American eoiton were as follows: — ' 
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Manure. 


Yield of Seed 

Plot. 

UescriptioB. 

Weight 
applied in 
pfund per 
plot. 

Ifiqiimilcrit 
in lb. 
per acre. 

Pf und per 
hectare. 

PlquiYuIent^ 
in lb. 
per acre. 

1 

2 

XJnmanured 
Cotton seed 

1 

166 

740 

375 

637 

167 

284 

8 

Kainit 

30 

134 

1,480 

#()0 

4 . ^ 

Kainit 

30 

134 

1 1,080 

482 

^ '1 

Phosphate 

45 

200 


5 

Phosphate 

45 

200 

522 

233 


These results point to poiassium. iiuuuircs (kainit) Ixving’ 
especially vahiabie for tibre croiis ; a similar result to tluii 
obtained in the experiments conducted in Ireland on flax grow- 
ing (this Bulletin, Vol. I,, ]>. 197) ; but it should bo observed 
that in Egypt the use of potassium wsalts is attended with pra(‘- 
tically no increase in yield on the ordinary alluvial soil of the 
Delta, The value of Various manurcvs in cotton cultivation, in 
relation to different soils, is one of the most important i)rob- 
lems in the subject, 

A, similar set of plots planted witli a variety of native cotton 
gave no results. This is explained by the circumstance that 
the native plant grew and ripened very slowly, and was sei/axl 
hy the disease before the fruit wais set ; whilst the American 
cotton got ripe much quicker, so that the cotton was formed 
before the disease had made sufficient progress to px*event 
ripening. 

Attention devoted to th(', native (‘.otions of the interior sIiowcmI 
that almost every single locality ))roduce<l a different kind of 
cottoii. A trial made with the native cottons of tho Misaludie 
and Atakpame Districts gave very good restilts, one-tenth of a 
hectare (one quarter acre) yielding 148 pfund (e(|iiivalent to 
()15 lb. per acre) of seed cotton, with, whito and long filwe. The 
fibre amounted to 82 per cent, of the seed cotton. Tliis oxixvri- 
meiit was conducted on some freshly reclaimed land. ^ 

A cotton which appeared to be (xossypmm reUgiosurn, L., was 
found in the Misahohe and Atakpame Districts. Under culti- 
vation it grows luxuriantly, and bears 50 to 100 fruits, the 
lint is long, white and silky ; the seeds are small, smooth and 
black, with a small brown tuft at the end. On the whole, this 
was the best of the cottons examined. 

Erom Kpando a kidney cotton was obtained, that is, a variety 
having its seeds adhering together ; these are smooth and black, 
and the lint is fairly long and silky, but the plant grows 
slowly and gives a small yield. This was thought to be a 
variety of Sea Island cotton ((?. hathadense, L.), which had 
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fornieiiy been imported and Iiad made its way up tlie rirer 
Volta, near wliioJi Kpando is situated. From hJokode and 
Bassari came anotlier variety resembling American “ Upland ’’ 
cotton in many respects. Tke flower leaves are yellow witli a 
bright red patcli at tlie base. The lint is short and rough, and 
varies from white to brown. The seeds ai'e large and brown, 
with adhering down. It has a quick growth and a large yield, 
and is probably G, pmnctatmn, 

G. Teligiosurn and G. pmictatuni seemed to be the varieties 
that should be selected for cultivation. 

As regards draught animals the Tove station was not nearly 
so unfortunate in 1902 as in the previous year. Four oxen ob- 
tained from Atakpane, which is situated 50 miles further 
inland, were alive and well at the end of 13 months. Of five 
inoculated oxen, four were alive after having been at Tove for 
seven months ; and of tliree horses, one was alive at the end 
of seven months, and one worked for three months before suc- 
cumbing. Four mules had been purchased and were in course 
of trial. The use of <lraught animaJs is* of the greatest im- 
portance in (Jixabling the cotton to be grown, ginned, baled and 
shipped cheaply. 

As the climate of the coast difliers from that of the interior, 
it was decided, to make experiments in 1902 at Lome and in 
several neighbouring localities, but owing to drought the yields 
were only small. At Lome, American, Peruvian and native 
eotton were planted. Scarcely any capsules of the Peruvian 
cotton ripened ; the American cotton, which was planted at tke 
end of June, grew very well at first, and looked as if it would 
give as good a harvest as in the United States, but a drought 
set in, with the result that the plants began to lose their leaves 
uTul unripe fruit, and ihe yield was only 463 ])fuiul per liectare 
► (20(,i lb. per acre) of seed cotton. 

Tlie native cotton, wliieh was also planted at the end of June, 
grew well at first and flowered from 10 to 15 days later than 
the Amorican, but thci drought stopped its growth. The crops 
would have been better if they had been planted a month 
earlif^r. 

In addition to the work of experimental cultivation, the 
system of buying seed cotton from the natives at many places 
throughout the country was energetically carried on, and the 
success of this branch of the enterprise was very encouraging. 
Beed was also distributed to the natives. A number of gins 
were sent to different centres, so that hy removing the seed 
from the lint the weight that had to be carried to the baling 
press at Tove was diminished hy two-thirds, and the seed 
remained on ihe spot and could be used for manuring or sowing. 

The American negro farmers proved themselves of great 
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service, working liarmoiiioiisly Loth \yitli EuroiK^jin h aiu 1 
iiathT.s, and were invaluable in instructing tlie latter. 

The harvest of 1902 amounted to 50, 0(10 pfuiul ui giinu‘d 
cotton. Some of the Togo cotton examined in Geniia/ny^ was 
reported to cc|ual, ms regards edeanness, good middling’’ 
American ; tlie staple was somewhat uiieveii, varying from 22 
to 00 millimetres (O’S to 1*2 in.) ; the fibre was strong, yellow- 
ish in colour, and somewhat harsh to the touch. 

The latest reports, namely, those published in August and 
November, 1904, show that most satistactorjr progress is being 
made in the various sections of the Committee’s work. Tlu^ 
harvest of 1904 was estimated at not less tlmii. 1,000 bales (d* 
500 pfund each (550,000 lb.), and of a (piality equal to tlu^ 
better kinds of American cotton. The Conunitt('e are guarantee- 
ing the natives 20 pfennig for every 2 pfund of secnl cotton 
(1*09^/, per 11).). Great attention is being paid to the instruction 
of the natives in the cultivation and handling of cotton. A school 
for this purpose lias been established at Nuatscha, in the Atak- 
pame district ; it is conducted by the American negro farmers, 
and over 50 natives, coming from different parts of the country, 
attend it. It is hoped that these will later lind. employment as 
instructors in their home districts. 

Togo cotton is' rising in the estimation of the Bremen Cotton 
Exchange, and a cotton sample, the result of crossing American, 
with native cotton, was reported to be ''fully good middling” 
of about 30 millimetres staple (1*2 in.), of a. value of 75 pfennig 
per hall kilogranj, on Ecbnuuw 24th, 1904 (S’lHd. per Ib,). 

The Eeichstag has sanctionec! a loan of 4()0,()()()L for the <‘on- 
struction of a raihvay from Lome to Palime. T’he latter town 
is in the neighboiukood of Misah()ho and the Tove oxperiirnmt 
station. Experiments on the immunisation of a.nimals against 
the disease caused by the T'setae fly are goi/iig on ; and in 
August, 1904, a plant pathologist started for Togo t(» invesih 
gate the diseases of the cotton plant. It is intC'^nded to hold 
a Cotton Exhibition at the end of the year. 

Geemak East Aprica. 

In Gei-man East Africa a Biological and Agricnlttxral Insti- 
tute was established in June, 19(52, at Amani, wliioh is situ- 
ated about 10 hours’ journey from the coast town of Tanga. 
This institute is placed in the charge of a director, with a staff 
of: European assistants, .and has 620 acres of Taint, attached to 
it for experimental purposes. The experiment station already 
established at Mombo, which is about 55 miles from Tanga, was 
also placed under the director’s superyision. The institute is 
devoted to the investigation of various points of importance to 
tropical agriculture, : and has assisted' /invThe work of extending 
cotton cultivation. 
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III tlio Mitteihingm of tKo Institute, No. 7, Dooeiuber 
28tli, 1908, the Director reports the results of three c:jcperiiiients 
in cotton growings that “wore concluded in October, 190r3, In 
each case ligyptiaai seed was used. The first experiment was 
carried out at the village of Makayuni, near Mombo. The 
held, which was nearly two acres in extent, was sown in 
Deceinher, 1902, with Egyptian seed, and the harvesting was 
hiiished in Octohei'*, 1903, when it was found that the yield was 
ociuivalent to GOG lb. of ginned cotton per acre. The cotton 
was expected to fetch more than the 70 pfennig per kilogram 
(3*82^7. per Ih), guaranteed by the Colonial Economic Com- 
mittee. The second experiment was conducted at Momho, 
wdiore a field of neaidv one acre was planted in January, 1903, 
with Mitafifi seed. Tlie harvest lasted from August to October, 
and the yi(dd was equivalent to 1,269 lb. of seed cotton and to 
441 Ih. of ginned cotton per acre, that is, 34*7 parts of ginned 
cotton from 100 parts of seed cotton. ITio third experiment 
was also made at Momho in a field of 2T acres, which w^-as sown 
ill rlaiuiaiy a.nd Eebrinuy of 1903. The harvest lasted from 
August to Oetoljep, and the yield w'as ('cfuivalent to 2,159 Ih. 
of seed cotton and to 592 lb. of ginned cotton per acre; that is, 
27*4 parts of ginned cotton from 100 jiarts of seed cotton. 

The yields from tliese fiehhs were thus very encouraging, but 
those from two other larger fields which were sown later were 
considerably less ; it was expected that the average yield from 
Egyptian cotton in Mombo would be about 223 lb., of ginned 
cotton per acre. 

, In the years 1900 and 1901 the Colonial Economic Com- 
mittee concentrated most of its efforts on the work in Togo, but 
when such encouraging results were obtained in that colony, 
the Committee raised a sum of 15,000/. from colonial and in- 
dustrial circles, and, in the spring of 1902, widened the area, 

' of iis operations by including German East Africa, the 
Camoroons, German Soutli-Weat Africa and Asia Minor. 
Owing to local 'circumstances the encouragement of cotton 
growing in German East Africa has followed somewhat different 
lines to those adopted in Togo ; and the Committee has aimed 
at ihieresting the missions, the mercantile firnivS, the plantation 
owners, and the “ communesA which the Government hw 
established, rather than the individual natives, although this 
last method has not been entirely neglected. The work has 
been carried on by guaranteeing premiums and advances, by 
supplying seed, gins and presses, and by engaging German- 
, American cotton farmers as exports to report 'ami give advice. 

Erom the report published in J uly, . 1903, ■ it appeared that 
favourable results had been obtained from trials of cotton culti-^ 
vation in many places in the colony, and that about 1,000' 
pfimd of cotton, grown from Egyptian seed, had been exported, 
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and liad been reported, both in Mane lies (or and Bixaiu'ii, (o Ih^ 
a good snbstitiite for Egyptian cotton, llie Oonunii too guarain 
teed to certain coininiviies and pbuiter« a, preniiiini (rt 7/. KKs*. 
for every liectare planted witJi cotton (d/. per acre), but no 
payment was to exceed 150^^. ; tlu^-y also nndertook to buy 
ginned cotton, if of the quality of American eoiton, at 25 
pfennig per pfund (2*73^:?. per lb.), and if of tie (jnality of 
Egyptian cotton, at 3'5 pfennig per pfund (3*'82d!. per lb.). A 
route for sending cotton from Mwanza,, on tlie Victoria Nyanza, 
to Europe bad been found by sending it in dliows to Pori 
Florence, and thence by rail to Mombasa, on the coast. 0:ru‘ 
of the blast African planters had been sent to the UniitMl 
States to study the cultivation and handling of cotton tlu^re. 

Later information is given in reports publislicd in 11104. 
Two samples of Grerman East African cotton examined at 
Bremen were thus described: — (//) Value on Lmuary 2lBt, 
1904, about 90 to 92 pfennig ])er half kilogram to 

10*04^1 per lb.) ; it is of exceptional character and vstaple, ili(‘ 
latter is only here and there a little mixed. (J) Value 1 to 
1-05 mark per half kilogram (10*91cl to ll‘45ci per lb.) ; it is 
much above the average ; the staple is very good, it is charn, 
and a little rougher than Yannovitch. 

At the planting season 77,000 lb. of Mitaiifi, Abassi, Yanno- 
vitch and Upper Egyptian seed were required. In th(‘. nod hern 
and southern coast districts over 4,900 acres Avere sown. TTiis 
autumn's harvest is expected to exceed 1,000 hales of Egyptian 
cotton weig^hing 500 pfund each ; and it is estimated ihal. in 
1905 the area under cotton aauII be 20 times as much, as in ibis 
year. 

The Kilwa district was r(q)ort(Hl to possess about 250,000 
acres of land suitable for (‘otton. 41ie Oommittoo is now |)re* 
])aring to develop cotton cultivation on a large s(rale in tlu"- llutiji 
District, as over 1,700,000 acres of exeeuent cotton land are 
available there, and the Euliii lliver is navigable for !)() miles. 
In the upper part of the llunji Delta, near Slohorro, a site for 
a school of instimction in cotton cultivation, and experimeiii- 
station, has been selected, and 250 acres of land are being 
cleared for the purpose. Tlie school is under the mariage&ent 
of a German-American, who is to conduct experiments with a 
view to determining the best of the different varieties of cotton 
plant and to introduce improved naethods of cultivation. Tim 
scholars, after a course of two years, are to introduce tlu^ new 
methods into the neighhourhood of their homes. 

The railway at Tanga is found to greatly aid the extension 
of cotton production, and the building of another railway from 
^ Dar-es-Salaam to Mrogoro has been sanctioned by the lleieh- 
"'stag. ' In the south of the colony an exploration is in progrc^ss 
with: n view to a railway from Kilwa, on the coast, to Lake 
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.Nyussu. It IB foniul iluit the natives liere take readily to oottoii 
planting, and ilie Kilwa, coinniune is placing" 5,000 acres under 
(‘nliivaiion. 

In Aiigusi, 1904, an a,grieiiltiii‘al (^xliibition was held at Uar- 
(vs-Salaana and prize's were awardcul for cotton exhibits* In 
this district each owner of a Init, of which there are 28,000, is to 
be indiu'ed to plant at least half a hectare (IJ acre) with cotton. 

Caacehooxs* 

The development of cotton cultivation for export has not 
advanced so far in the Cameroon Colony as in Togo and Grernian 
.hast Africti. ; nevertheless, a start has been made. An expedi- 
tion in 1902 to the hinterland established large cotton fields in 
tln^ Lahe Chad district ; the product of these is at presenf 
being used by tlie natives for their own purposes. In luly, 
lf)()d, a trial of lieuador seed in llu' coast district was reported, 
and tlio ])roduct was valued as equal to the best North American 
kinds. Jly ike reporis of 1904 it ap])(‘ars that the Conuniilee 
iirc' obtaining several tnousand pounds of cotton from the 
(jui'ua ('Ountry in order to d(*termine its quality. Garua is 
d(\seribed as a, land with great future pros pends for cotton ; it 
is OOO miles from tln^ coast, but being on the Jlinue River, a, 
tributary of the Niger, there is ready transport io the sea. 

Cotton 'Cultivation is now being introduced into Bali-land- 
fh/a Ooinniittee having supplied (>,(>90 lb. of native seed from 
Togo, and the necessary machines. The West Africa Victoria 
planting Company is making a beginning by planting 740 
acres. The cotton will be pressed into loads of about 66 lb. 
(‘acb for the plantation labourers to bring to tlie coast. The 
mission at Bali is also joining in the cultivation. 

German Soittii-Wkst Africa. 

Idui insurrection of the Hereros is delaying for the present 
ihe progress in cotton cultivaiion, but samples have been cd)- 
hiincd from the (*olony a.nd reported on. Samples from Oko- 
Iiandya resiMiibled S(ni Island cotton and possessed a, wonder- 
fully^long and fine staple ; they were valued at 1 to 1‘7{) mark 
|)(u‘ half kilogram (lid, to 18/. per Ih.). Cotton from Warm- 
had, /n the south, was also found to be like Him Island cotton. 
A sample of cotton grown in the Outyo district was like Chinese 
cotton, Inii: was of longer staple, and of a value above middling 
American. 

New Guinea, _ &c. 

In New Guinea seed is provided by a firm at Kuragakaul, and 
free transport of the cotton harvested is promised. 

The ''Cpmmittee also a:lforcls assistance to German compjmies 
operating in Borneo, South Brazil, Morocco and Asia Minor. 
A.n account of ,the report on cotton cultivation in Asia Minor, 
made for the Oommittee by a German expert, is to be found 
in iliis Uidleiin, .1908, Vol. I., p. 40. 
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81SAL IIKMP IN INDIA. 

Tlu) pr(mp(M!{ oj; cHlaPliHlung Sinai honip euliivaiion ia liuliu, 
oil a sound eoininoreiul ’basis aiay bo eoiisidored truni Hvt> iHnuis 
of view. Oil tlie ouc hauil it Wimld lie n step iii tiie rigid, dlrec*- 
tioii towards the c^xieiusioii of ike wliiie-rope fibre indtisity 
wkicli, altlioxigli axlvoeuiod by admiiiistnd.ive oflici^rs i,ti India 
for some time past, has not, so far, attained iinpcndant coiur* 
mercial dimciisiouB. On ilie c>tker band, ike tea planterB who 
have struggled tlirougli a peidod of over-prodiudiou and tkc^ 
vicissitudevs due to a fall in, tlie price of silver, and wlio at tlie 
present time find tlieir commodity keuvily taxed in tkia country, 
ai"e enquiring wlietker Sisal kemp is a product wliich may be 
expected to yield a profitable return, and one wkicli will sup- 
plement the tea crops during times of adversity. 

Taking first tke subject of Indian plants yielding fibre, wHob 
migkt be utilised in tke manufacture of rope, a number have 
been suggested from time to time, and samples of fibres from 
several of these kave been submitted to tke Scientific and 
Tecknical Department of the Imperial Institute for examina- 
tion and report. Among indigenous or well-establisbed Indian 
plants there are species of Crotalaria, Hibiscus, Alu'oma ami 
Sida ; among introduced plants Sisal hemp (a, variidy of 
Agave), and Mauritius kemp (Ftireraea (jlf/antcri) are tlie mosi' 
important. Of theses Crotalaria jmieca, known as Sunn-liemp, 
is a repognised Indian product, with an ostabliskod position in 
the London mai^lvot, It pavsses nnder the names of Ikmibay, 
Madras, Dewglmddy, and Jubbulpore hemp, or Allaliabad 
Sunn-hem.p, and it is probable that theBO vuraiddea formed thc' 
greater proportion, if not all, of the i‘ec()rded amount (9,967 
tons) of East Indian kemp stated to have lieen received in 
London during the first nine months of this year. The pricaa^ 
obtained kave fluctuated between lOL and ISA per ton at a 
time when Manila hemp was realising an average price of 
about 30'L per ton, and Indian Sisal kemp about 2'5/. per tom 
Of the other plants mentioned, although some of the samplcm 
were favourably reported upon, only Sisal hemp and^othor 
species of Agave have been laid out in plantations. Since 
Mauritius kemp and Sisal kemp are both well-known com- 
mercial products, there is tke distinct advantage in selecting 
these for cultivation, that a market already esiists, and in the 
case of Sisal hemp, at any rate, tke demand is considerable, 
and may be expected to increase ; so that provided the fibre 
is not inferior to tke product obtained frotn established sources, 
^ there is good reason to expect a fairly ready sale. As n matter 
of 'fact, in; the case of vSisal hemp, plantations already exist, in 
tki'.', presidencies' of Madras and Bombay, and in tke provinces 
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ol Assuiii, tuid (luring tLo prc^sent your Indian Sisal lienip lias 
n^aliscd^ })(u‘ ton in London. 

1 liming now to tho oilier asj)ect of sisal-liemp cxiltivatioiij 
t.(\, wlietlier it is likely to form a proktable acljnnct to tca- 
gardmn^, this is tlie subject of a pamphlet written by Messrs. 
H. I . Mann and pj. Hunter, which has recently been issued by 
ihc Indian lea Association. Mr. Mann is already well-known 
for his investigation into the causes of tea-blight, and Mr. 
Hunter is the manager of the Dauracherra Pibre Estate in 
Sylhet. It will not bo superfluous, before passing on to the 
future ])rospects of this industry in the tea districts, to state 
some of the recognised facts concerning'^ species of Agave in 
geiKwal, and those that have been introduced into India in 
particular. . Agave and Eurcraea are closely allied genera 
belonging to the order Aniaryllidacese, and are both, native to 
troi)ical America. Although the name ‘"Aloe” has been 
popularly ajiplied to \a,rieties of Agave both in America and 
India, t.lu^ agaves ar(>i cuitirely distinct from the true aloes, 
from wlikih ihi> wtdl-known drug is obtained. Aloe: is a 
gumis associatcMl wiih South African, arid belongs to the 
order LiliaceuL No species of Agave, therefore, is in- 
digenoua to India, hut several have been introduced at dilferent 
tiihes. On referring to the literature of Sisal hemp, it will 
be observed tliat there lias been a good deal of uncertainty 
about th.e different varieties which have been taken into culti- 
vation, but the view is accepted that in Yucatan two varieties 
are grown, Agave rigida var. longlfolia^ known as He|iec|uen 
bianco or Aamlj and Agave rig Ida var. sisaland, known as Hene- 
i]ueii verde, or Yaar-l*; the latter is the variety which was 
iuiroduced into the Jhihamas, and is goiunnlly considered to 
yield the best fibre. The determination of the different species 
whieli are found in India is a matter of considerahlo' difficulty. 
•Dr. Drain, ’Di.re(;rtor of the Botanical Survey^ makes some 
remarks on subjend in liis last report on the Eoyal Ik>tanic 
Dardens, Oalcutta: The belief that all the Agaves naturalised 
in India belong to one or, at most, two species, Agave aniericana 
and Agave vwvpara^ would now also appear 'to be incorrect ; it 
seams that, while, as a rule, more Or less w’''eU-(lehned areas have 
particular specie's ’ well established, the prevailing species in 
one area often differs from the most plentiful in another are«i. 
Moreover, it 'is found, when . attempts are made to utilise the 
fibrekof; these^ local agaves, that somewhat diverse results are 
obtained’; at times the fibre extracted' 'is reported to be nearly 
upTouthO' standard of Sisal, at othfex times .itmroves too weak 
to'be '^Ofthhxtract’ng.’^’ : It is^ too: soon yet'to say how many 

IrUormation as to the Sisal Heiap Industry will be found in the 

Bultetin' of - the Impaial Institute, No. I, p. 201 . 
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(liferent Agaves liavo really 'IxHMmie natural ischI ; by what* 
eliaractcrs tliey may be most certainly distinguiBlied, or wliicli 
0.1 thoin are best for fibre-producing purposes, but sufbxacuil; 
iuformation bus already been obtained to show tliut considerable 
caution must bo exercised by those desirous of laying down 
extensive plantations of local Agaves.’^ 

Apart from the flowers which are produced during the final 
stage in the history of the plant, the leaf furnishes characters 
which are useful for distinguishing between allied species ; 
shape and proportion of the leaf, transverse sections at corres- 
ponding points, bloom and colour, form and position of the 
thorns, all furnish data which should enable a correct dis- 
tinction to be made between species and between varieties. 
But tbe fact nmst not be overlooked that in the case of the 
Agave, cultivation under difierent conditions produces great 
changes in one and the same species. Considerable importance 
attaches to the methods of propagation of these plants. 
Although the plant expends so much energy in the production 
of the inflorescence; or ‘^pole,’’ the flowers very rarely set 
seed ; but after the flowers have fallen, before the pole ” 
dries off, small buds giving rise to bulbils develop at the 
ends of the branches, close to the scar left where the flower has 
fallen away. These bulbils, after they have attained a certain, 
size, can be planted out. Another vegetative method of re- 
production is by means of small plants, suckers,’’ which 
develop^ upon the roots during the second or third year after 
planting, and continue to form for one or two succeeding 
years. “Suckers” are generally preferred to “bulbils,” 
because the latter are produced at a time when the plant 
should be exhausted, but no definite experimental proof of 
their superiority has boon adduced. Owing to the difficulty in 
obtaining plants, because the growers in the Bahamas and 
Mexico are not anxioxis to supply possible future rivals, the 
planters in India will, at present, at any rate, ho compelled 
to make use of bulbils, which are produced to the numher of 
one to four thousand on a pole. These, and where obtainable, 
the suckers, should be set out in nurseries, in well-prepared 
soil 6 in. or 8 in. apart, and without any cover or shade unless 
violent rain is expected. 

It has not been determined how far the composition of the 
soil affects the growth of Sisal plants ; the fact that these 
plants are indigenous to Yucatan, where the soil is underlaid 
with limestone rock, combined with the success that 
attended the cultivation on the coral islands of the Baliamas, 
has 'given rise to the impression that Sisal hemp requires a 
calcareous soil, but there is evidence from the Hawaiian IbIciihIh 
that the quality of "fibre is not inferior where the soil is cle- 
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lieiont in linio. ^ Again, it is well known that the plants grow 
wdl in poor soils, and there is resaon to expect that in a rich 
soil less fibre would be produced, but careful experiments on 
these points, and cni the advisability of manuring are much 
wanted. Good drainage is a matter of primary importance, as 
the plants are very sensitive to moisture at the roots, and rough, 
rocky, ground is suitable as long as a fair depth of soil is 
available for each plant. 

Tlie nature of the industry involves a considerable outlay 
at tile start. The accessories of the plantation are a factory 
with engine and boiler, fibre-extracting machines, space for 
drying the fibre in the open, also for storing under cover 
during bad weather, apparatus for baling the fibre, and a 
plentiful supply of waiter. On the larger estates it is found 
(usonomical to have a liglit railwaiy for conveying the produce 
from one point to anotlior. In choosing the site for a planta- 
tion all these arraiigeinents will have to be considered, so that, 
although undulating land provides the best drainage, the 
rcHjnirements of transport prohibit the use of land which is 
very steep. 

The preparation before planting consists in clearing the land 
and grubbing up the roots of bamboos and other plants. In 
planting out, the space allowed between the rows varies from 
S ft. to 12 ft., and in each row the plants are set 4 ft. to 6 ft. 
apart ; the arrangement must depend upon the length to which 
the leaves grow% and as mature leaves grow to 5 ft., 10 ft. 
by 5 ft. would seem to be none too open, which gives 870 plants 
to the acre. Generally, threo-y ear-old suckers or foui''-year;-old 
bulbils from the nursery are used for planting out, or plants 
varying from 8 in. to 1 ft. high. The roots are slightly 
ifimmed, and the plants must be carefully laid at the required 
«lisia,nceB in soil which has been previously loosened, care being 
ta.ken. to keep tlie plant erect, with the base of the leaves clear 
of: tlie soil. 

Afteiii three years the plants grown from healthy suckers wall 
yield leaves fit for cutting ; a few of the largest may be cut 
In that year, 10 to 15 in the following year, after which the 
plant will continue to give 24-30 leaves per year. These are 
taken in three cuttings between October and J une. The leaves 
are about 3 ft. long in the first cutting year, and increase about 
() in. in length each year until the full length is attained. The 
weight of the mature leaves cut on the Dauraoherra Estate 
averaged 1,500 lb. per 1,000 leaves, and these produced 50 to 
fiO lb. of marketable fibre. Beckoning 1,000 plants per acre 
and 26 leaves to each plant, the amount of the fibre produced 
per acre wnuld be from 1,250 to 1,500 lb., or taking an average, ^ 
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12 o.wt. por uei‘o, w'lucli, k HoiiunvluU. Iiiglior tliiio tlio lialf ton 
])or uere yield wliicli is often taken as a basis for eal(*'iilatioiu 

I'lie age at; wkicli tlio Agave product's its |;Ksle or ii)ibiH,^s(TViic<:\ 
a;nd dies, lias a considerublt} betiriiig* on tlu^ estimation of the 
output, because even if a two-year-old aiiekor is planted vit once, 
to take tlie place of the {lowering plant, it does not give tlie 
full quota of leaves for tlie next two years. In Yucatan the 
average life of the Sisal hemp plant is reckoned at 15 years, 
and at 10 years in the Bahamas ; some plants on the l)aura- 
clxerra Estate poled at the ages of 10 or 12 years, but others 
were later in flowering. The factors which influence early and 
late polling are not at present understood ; in experiments 
made at Allyuiigger, Sylhet, the application of manure had 
the ejfeot of hasteuing the ])olling stage, which suggests that 
the soil is a determining factor ; again, it has been observed 
that two plants taken from the sam.e source do not necessarily 
flower at the same time, the cause for which may be attribute^ 
to the individual tendency of each plant or to localised vairihr 
tions in the conditions ; the problem is an important one, 
awaiting the investigator, who may find that by a process of 
selection it is possible to produce a long-lived strain. 

Several cleaning machines have been produced which give 
good results. In the earlier machines based u])on the original 
“ raspaclor/’ the leaves were held in position by the manipulator 
while a revolving wheel provided ivith strips of brass or beaters 
removal tlie puh^ from half the leaf ; by reversing' tlie leaf 
the other half was cleaned. 

Improvements on tliese macliines were produced by Ihe de- 
vice of removable frames provided with, automatic feed, and 
taking a number of leaves ; but the frames require to be filled 
by hand. This is llie type of tlie Suter machine whicli was^ 
designed in India, and is now in use at the .Agave Fil>rc Com- 
pany’s garden at Powai Kurla, Bombay ; tliis machine, like 
others of the same kind, has arrangements for pumping wati^r 
over the leaves during the stripping process. The princpilea of 
the machines made by Lehmann, of Manchester, and Itoatlib 
Fibre Machine Company, of Leicester, are similar to the Suter. 
A Suter’s machine that costs 230L in India (including cleaning 
and crushing apparatus) requires an engine of 5 h.p., and takes 
3,000 gallons of water a day, and is said to clean 3,000 leave® 
per hour. The w“ork of a Lehmann machine costing (i5if. in 
London, using a 2 h.p. engine, is estimated at 10,000 leaves per 
day, but the manufacturers recommend the use of a preliimnaiy 
, crushing machine. A 5, h.p. Death machine, costing 140A, anil 
calculated to produce 4 cwt.'to. 6 cwt. of fibre per clay, gave af 
Dauracherra ,only ,an output of 2 cwt., le,, the equivalent of 
4,500 leaves per day. 



Jail. 5, 1005.] SUPPLTMISNT TO THE BOABD OF TRADE JOUBNAD. 265 


Btilletin of the Imperial Institute, 


A'utoBiatic iiiacliiiios differ from those previously described, 
ill the arrangement for feeding the leaves, which are pi^eseiited 
sideways to the holding appara-tus. Of these, the Todd machine 
has found groat favour in tlie Bahamas, The leaves are gripped 
near the centre heiween belts and presented to the first scraping 
wheel, after which, by means of a special device, they are 
caught by the second series of holding belts so that the other 
half of the leaf cleaned by a second scraper. The Torruella 
machine is similar to the Todd in general principle, but the 
leaves are fed on to rotating tables and are gripped by an 
eccentrically-pivoted cone which holds the leaves wdiile they 
pass over the scutching wheels. A Torruella machine costing 
GOO/, has been installed at the Bauracherra Estates ; it requires 
four men to look after it, takes 15 li.p., and produces 5,000 to 
G,000 lb. of cleaned fibre per diem. 

It is most important that the fibre should be extracted as 
soon as possible after cutting, as the natural moisture is useful 
in cleaning, and exposure of the cut surface soon sets up fer- 
mentafion wliicli IcnuLs to discolouration. In India it is 
;ree{)inmondo(l also to rinse the fibre, oven if the leaves have 
been washed during the scutching process, in order to insure 
the fibre remaining wdiite. The fibre is dried in the open, but 
must be placed under cover during the night, or in the event 
of rain. After drying-, the fibre is put up into bales weighing 
about 40() lb. Tlie fibre is extensively used in America for 
binder twine and general cordage, and is sometimes mixed with 
Manila hemp ; there is less demand for Sisal hemp in the 
United Kingdom. 

The question finally remains, whether sisal fibre promises to 
furnish a profitable industry in tea districts, and how far the 
labour required for cultivation works in with the labour 
.^;e(iuired on the tea plantatioxis. The primary outlay for 
planting, for the factory, machinery, and means of transport, 
18 conaidorable, and it is estimated to be not much less than 
that for a tea plantation. The land has to be cleared to the 
same extent as 'for tea, and during the first two years the culti- 
vation»reqiiircB regular labour, but after that period the labour 
can be reduced, and as the season for cutting the Sisal alter- 
nates partially with the busy season on the lea estates, the 
combination of the two undertakings in the same vicinity 
presents some advantages. 

The cost of equipping a factory to deal with a plantation of 
X,0b():aorei;is;e8tim.ated at 3,000/., and the cost, per acre far pre- 
paring TheKbne and delivery in Calcutta ut 7/. perncre; reckon- 
ing two-thirds of a ton of fibre per acre^ this amounts to between 
10/. and 121. per ton. The Agave Fibre Company, on the basis 


Sisal 

Hemp 

India. 



Sisal 
Hemp in 
India. 


266 SUPPLEMOTr TO Till*; IJOARb OP TKADK ,TOlTKKAL. [1:115.5,1005. 


Bulletin of the Imperial Imtituk. 


of an oiittiini of 1,000 toms per aiiniiiu, pliiee ilu^ ooni al about 
ML per ton in Europe, inoliiding iiKsuranee, fnog'hi, and 
broker's charges, together estiinatcHl ui, 6/. 8.s‘. p(n‘ ion, so that 
the estimates practically agree. 

The price for Bisal hemp this year in the J^nglisli niarkxvi lias 
varied between 20?. and 00/. per ton, as compared wiih 62/. aiul 
34/. per ton in 1903. 


ARTIFICIAL SILK. 

Within the last 20 years threads exhibiting a close superficial 
resemblance to those of natural silk liave been artificially pro- 
duced, and have to some extent successfully replaced this 
materia], either partially or wholly, in some classes of textil(3 
fabrics. 

The term “ artificial silk ” applied to such threads or fibres 
is somewhat misleading, since it implies that they present a 
precisely similar appearance, and have a chemical composition 
identical with that of natural silk. The rosemblanee, ]iow- 
ever, is confined to iheir appearance, their chemical com- 
position being entirely different. For this reason the nami^s 
imitation silk,'" or histra-cdh/Iose,^' as proposed hy Messrs. 
Cross and Sevan, would be more appropriate. Much useful 
information upon this subject is given in a paper by 3. 
Merrit Matthews, in the Journal of the Boeieiy of (Jmnkal 
Industry, February, 1904, p. 176, and also in the same author’s 
work, Textile Fibres,’' Philadolpliia, August, 1904. 

The first patent relating to the manufacture of artificial 
silks” is that taken out by do Chardonnet in 18S5, in wliicb 
“ pyroxylin ” is used. Fibres produced by tbis pincess did not, 
however, appear on the market until several years later. 8inci'‘ 
de Chardonnet’ 8 first patent was granted many othcvivs have 
been taken out, but all are either modifications of his original 
process, or are methods for utilising some other matGri|il tlian 
pyroxylin. Cellulose is one or other of its forms (cotton, wood- 
pulp, ramie fibre, &c.) is the raw material in all cases except 
the gelatin silks,” which, howevei*, do not appear to be of 
commercial importance. Of these forms of cellulose, wood-pulp 
seems to be the most convenient, since, owing to its fine state 
of division, it is readily acted upon hy the reagents emp'loyed. 

The methods of manufacture of the principal classes off arti- 
ficial silks” may he briefly described as follows:-- 
1. The pyroxylin” method, in which a solution of nitrati^s 
of cellulose in a mixture of ether and alcohol is used. 
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2.;r}io iiietli<Kls in wliieli cellulose dissolved in an ani- 
nioiuacal-coppor or zinc chloride sohiium is employed. 

d. The viscosi' niothod, in which use is made of the 
solution obtained by treating" cellulose with caustic soda and 
cjirbon disulphide. This solution is known technically as 
“ viscose/’ owing to its curiously viscous character. 

4. The “gelatine” method, in, which filaments of ordinary 
gelatine reiidered: insoluble by treatment with formalde- 
hyde. 

Tire crude material having been converted into a suitable 
state for manipulation by one of the foregoing processes is then 
vsubjecte<l to niechanical treatment to convert it into fi,bres. As 
aji indication of how' this is done, the following description 
of tl.vo method used with pyroxylin may be given. The 
ji^'roxylin consists of a complex mixture of cellulose nitrates, 
the nature of tlie predominating constituent depending on the 
relative ]iroportioii of sulplmric to nitric acid employed for 
“ nitration ” and on the temperature and time of the reaction, 
d’lu^ i;elai;iv(^ proportions of tb,e acids and the, conditions of time 
tuul t(vukp(uniur() arc^ varied according to the rccpiirements of 
tlu^ nuinufactiirer, c.r/., iu the Chardoimet process lb. of 
(u,dh.iloBC are treated for from foitr to six hours with about 7-| 
gallons of a mixture of 15 parts of fuming nitric acid (specific 
gravity 1*52) with 85 parts of sulphuiuc acid. When the fibres 
on microscopic examination appear to be completely nitrated 
the acid is removed by hydraulic pressure and recovered for 
furtluyr use, the resulting pyroxylin ” beyig thoroughly 
wasluul with water for several hours and then pressed until it 
r(‘iai,UvS a certain percentage of moisture. The latter is said 
in have an im])ortaiit influence upon the ease with which 
tlu' pyroxylin Is dissolved. 14vis product is then dissolved in 
a mixture of eilier and alcohol (other solvents are used in some 
(»S processes), the solution is filtered from particles of 
tindissolved fibres, which would cause “breaks” i,a the 
fibvmenis iti the next stop of the manufacture. The cleAr 
soluiion is known as “collodion,” i^nd is a nearly colourless, 
highly vlacoua liquid. This collodion is forced under pres- 
Biire thfougli fine capillary jets. As it emerges from the jets 
it is coagadated by ihe rapid’ evaporation of the solvents, which 
are recovered by means of a hood and condenser on the machine 
employed, or, as in Lehner’s process, by passing the filaments 
ilirough a bath containing water, turpentine or other liquids. 

Several of the fine filaments so produced are spun into one 
thread % other fibres, such as cotton or natural silk, being somer 
times introduced' to increase the strength of the thread. The 
latter is then wound on to spools in the same way as natural 
silk. It is, however, still useless for the manufacture of textile 
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nuil(vi'ialH to iin infknniuubiliiy, nml i:o fcmIhrp ilus it 

is “ (lo-:uiira.{(MT' by inniiiuoiii with soHie r(*agoiib Hticli, as 
ainmoiiituii siilph i (b% wliicli rogc'iH^rati^B tlic col lulosc" and 
leaTcs tbo tluxuul in a form not mon^ inilumniublo tluin iialiiral 
silk. 

If necesBaay tbe tbreadB can nenv be bleaclKnl by tlio ordinary 
methods. Tlic modes of working with viseose/"' or ecdliilose 
dissolved in ammoniacal-copper rcaigents are similar io tln> 
foregoing, and only differ in the nature of the reagents used 
for coagulating tlie material and the abBence of necessity for 
“ denitrating ” the threadvS. Of the metliods alluded to, the 
a pyix)xylin and “ viscose ’’ methods alone are commercially 
important, those methods in which “ gelatin ” or solirtions 
of cellulose in ammoniacal copper reagents are employed do 
not appear to have been worked on a. commercial scale so faiA 

The physical properties of artificial silks produced by these 
various processes are very similar. They possess a fine but 
rather metallic lustre, which is said to- be superior to- that of 
natural silk, but a comparison of their properties with those 
of natural silk shows them to be inferior. The elasticity arid 
tenacity, especially when wetted, are on the whole, lower than 
those of silk, as shown by the following table: — > 


Breaking stresses in kilograms per 

SQUARE MILLIMETRE. 

Natural silks. 

Dry. 

Wet. 

Chinese 

53-2 .. 

. 4(i-7 

Trench, raw 

50-4 .. 

. 40-9 

French, boiled off 

25-5 .. 

. 1.3-6 

Artificial silks. 

Dry. 

Wet. 

De Chardonnet’s collodion,” 


undyed 

Lehneris ‘^collodion,” undyed., . 

14-7 .. 

. 1-7 

17-1 .. 

. 4-3 

Viscose (early samples) 

11-4 .. 

. 3*5 

Viscose (latest samples) 

21-5 . 

__ 

Cotton yarn (for comparison) . . . 

11*5 .. 

. 18-0_ 


These artificial silks can be used for a great variety of 
purposes, and are extensively employed for the manufacture of 
fancy braids and trimmings and for numerous articles clawscHl 
as “ passementerie.” When woven with cotton or natural silk, 
materials suitable for scarves, cravats, &c., can be manufactured, 
and for certain upholstery materials where great lustre is a;n 
advantage they are particularly suitable. They dye well, but 
as they weaken considerably when wet, especially when the 
liquid contains alkaline substances, great care must be taken 
in the dyeing process. 

The most serious drawbacks to their more extended use are 
their weakness, low elasticity, and inability to stand repeated 
cleansing. It is stated that the cost of pyroxylin ” silk is 
about ohe-half that of natural silk. 



269 


Jan. 5. 190.'.] SlTPPbKMKN'T TO TIIIO P.OARI) OP TRADE JOtTIlNAL. 


Bulletin of the Imperial Institute. 


^ rriistwortliy' statistics as to ilio production ai “ artificial Artificial 
silk arc soiiunvliat difficult to obtain. The do (Vliaadonnet Silk, 
process is worked afi, Bcsancon (Franco), and other ^'’ pyroxylin ’’ 
silkvs ar('. stated to b(\ produced at Sproitonbaeli and Znrieli 
(Switi<(o*l.aii(l), Wolst<>i^ (Jhighind), and Elberfeld (Germany). 
‘'Viscose” silk is nuvuufactured at Lansdown, near Pliila- 
delpliia, IT.S.A., about 300 lb. per day being produeed. 

A factory is also in existence near Stettin, which, in 
October, 1903, was turning out 50 lb. per day, auxl had a 
cui|)acity for 2,000 lb. per day. The trade statistics published 
by the Government of the Ignited vStates show that artificial silk 
tij)in to the value of 170,000 dollars was imported into that 
conlitry during the year ending June r30th, 1902, and that for 
tbe succeeding year the value of the imports of this article had 
increased to 434,033 dollars. 


AGRICirLTlTRE m THE Sl^YOHELLES. 

Until eoinpara,tiv(dy reecmtly the SeyeluAles have been largeh^ 
dependent upon one agricuUnral industry, viz., ihe cultivation 
of vanilla, but with, the great increase in tlie prodnetiun of tlus 
spice ill other countries which has taken place in recent years, 
coupled with the severe competition of artificial vanillin, 
’whmh can be successfully substituted for vanilla for a great 
variety of purposes, the period of prosperity for vanilla 
planters has waned, and the necessity of finding other pro- 
ducts to cultivate has been keenly felt in the Seychelles! 

In this connection the recently issued Colonial Repoit on 
these islands (No. 431), which gives much information regard- 
ing the present condition and future prospects of agriculture 
there, is of groat interest, and from it and oilier sources of 

information the following particulars have been summarised 

The stapde food of the native ])opulafion is rice, Imt this 
cannot be extensively grown owing to die mountainous nature 
of tiie country. Iho few swamps and marshoB where this food- 
Btufl; wns once cultivated liave Bince lieeii utilised for other 
])rody.cts, and t,ho whole of the rice now consumed imthe island 
IB obtained from India or Indo-Chiiia, the total quantity im- 
port.ed in the year 1903 being 2,27(5 tons. 

The' food-stiihs locally grown are manioc (cassava), cocoa- 
nuts; and bread fruit.' There is very little good 'pasture land, 
consequently cattle and sheep are very scarce^ although pigs, 
which are fed largely on breacl fruit, are numerous. ■ . ^ ^ 

' Tfie fooihstutfs imported during the year 1903 were valued at 
395,679 rupees, of wiiich nearly two-tlurds was for rice. 
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Tile following is a suiuiuiu'y of tlie portion of the rt'-pori 
(loaling wiili llu‘ invoHt'igatinas ootnliieied, at the bolanio 
station, wiili t'ln^ olijind". ol: improving tlio agrieullnral pro- 
(hiets at; present (ailiivated or ininydueing lunv oiu^s : - 

Tlio principal prodiicts now exported from (ho BeychelleH are 
vanilla, cocoa-iuit jyroduee, cacao, guano and coffee. Altliongli 
since 1901 the export of vanilla, luis (lecreased both, in (inantiiy 
and value, it is still by far the most important articdi^ of 
export. The decline of this industry during the last fc*w 
years is due partly to the manufacture iii Europe, on a conn 
niercial scale, of the synthetical substance vanillin, which is the 
principal flavouring agent of vanilla, and partly to over- 
production of vanilla. (Oonipare Imperial LmtikiU Bulletin, 
»VoL II., 1904, p. dO.) Notwithstaiuling the competition 
of the aifificial article the demand for the natural 
product has not materially decreased, and couBeipiently it is 
considered that vanilla culture in Seychelles need not bc^ 
abandoned a.t present, since the planters’ experience in its 
growth and preparation shoirld enable them to compete with 
producers in other countries. 

The varied products furnished hy the cocoa-nut palm are 
important articles of. export, so much so, that the future of 
the Colony is considered to depend in great measuin on tlu^ 
development of this industry. The coast is fringed with palms, 
the flourishing condition of which bears evidence of the 
suitability of the soil to their cultivation. Many cocoa- 
nut plantations in several of the islands are at presen i 
sufEerihg from - what is termed locally ^‘ the divsease.’" 
This is thought to be caused in the first place hy a very small 
beetle (probably of the Seolyiidm family), followed by the in- 
vasion of beetles of the Longicorn and other families of coleo])- 
tera. It is noticeable that healthy trees suiler very little from 
the attacks of the insects, and it is only after years of cultivation 
that the ravages caused by the pests are noticed. It is sug-** 
gestecl as a possible remedy that disease-resistant plants aloee 
should be selected for propagation, and tlmt ihe cultivation 
should he more carefully managed, especially as regards 
systematic manuring of the land. The total lymual 
production of cocoa-nuts in Beychelles amounts to 13,000,000 
nuts. The preparation of oil, “coprah,” ^^poonac/^ desic- 
cated cocoa-nut, and coir rope, yarn, or fibre, are remunera- 
tive industries which, if carried on with suitable machinery,, 
would he capable of further development. The area 
at present under cocoa-nut cultivation in the Oolony 
could, if necessary, he considerably increased, and it is thought 
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Iluit ill fliifl iiiaiiiier tlie loss siistaiiicd by tlie. clieapeniiiff of 
vanilla, could best be eounteracted. 

lacoio {‘iiK ivaiioM in. Seyeliclk^s Inis been largely abandoned 
owing to tli.o prevulenco of disease ainongsi the plants. Expcri- 
lueniH luive sliown tliat tbe '' Forastero cacao’’ introdiiced from 
{ (^yloii grows well, and witlistands '‘canker” muck better 
than, t lie ( ^arapus cacao originally cniltivated in tlie islands. 
Idle "(aiiiker” disease is kejit under control in Ceylon by 
sini[)ly elea,ring away skade trees as muck as possible and ex- 
(‘ising tk(\ bark of trees whick kave been attacked. Tke diseased 
tissue is bunit or buried with quicklime, and tke trees are 
i rented with. “ Bordeaux mixture ” witk a view to ckecking tke 
sprc'ad of tlie dkease. Tke ci,iltivation of Eorastero cacao in 
Si^ycludles sliould letid to tke revival of tkis remunerative 
industry, since the climatic conditions arc known to be 
favourable. 

^ The guano found in several of tlu^ islands is known to be a 
.r!(di pliosphutic manure. It is not exported to any extent, and 
(uam Iqeal planters, as a general rubs do not make use of it 
on tluvir yilantatious, vsince they a,r(% as a class, ignorant of tlie 
value of this material as a fertilising agent. 

Although tke climate and soil of tke Seycludles are well 
suited to tke cultivation of cofee, and tke Liberian variety is 
very abundant, yet some cofiee, mostly of a low grade, is 
imported from India and Aden. The coffee disease prevalent 
in the Colony does not affect tke Liberian variety, and it can 
be checked on tke Arabian kind by the periodical use of Bor- 
deaux mixture. Tke developmmit of this^ industry "is an 
important matter for consideration. 

Idle re-afforestation of muck of tke waste land in the Sey- 
clielles is a subject which is also receiving attention, and experi- 
ments are in progress witk tkis end in view. The Seychelles 
(‘odar {(Jamarina eguiseti folia) and some varieties of eucalyptus 
tire very promising for tliis purpose, wliilst other valuable 
thnber trees suck as tke Seyckelloa and Ceylon iron woods ” 
(Vateria), Takamaka,” (Canophylhim)^ IleritieTa, Indian 
lilac ” {Melia)i teak, &c., ain also making excellent gTOwth. 

As ike Crown lands arc situated at different elevations, ex- 
periments are being conducted on these with a number of 
newly-introduced plants. Among these are cardamon, camphor, 
castilloa rubber, eucalyptus species, fir trees, and Java almond. 

The Seychelles iron-wood tree {Northea seychellana) which 
grows to a height of over 50 ft., provides a valuable timber for 
building purposes and for making small waterproof vessels. 
Tkis tree is also interesting on account of the latex which flows 
from it when tapped. The following table shows the quantity 
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(vf- wliicli (ixiul<‘tl nil it niiny diiy iVmu a luiiubi'r ni' young 
t rcHis : - - 


Number. 

Biainelt'.r iii 
inchcR. 

Nnmb<‘r<if i 

vvouimIn, 1 

i 

Qimniity of 

Cnl.tie 

.1 

r> 

1 

5 

2 

10 

1 

10 


8 

1 

40 

4 

8 

1 

25 

6 

10 

1 

20 

0 

5 

1 

,15 

7 

6 

I 

10 

8 

10 

1 

25 

i) 

10 

1 

55 

10 

5 

1 

15 

XI 

(5 

2 

m 

12 

7 

1 

40 

13 

5 

1 

15 

14 

8 

], 

70 

15 

5 

1 

10 

16 

14 

6 

85 

17 

« 

1 

15 

18 

12 

2" 

75 


A specimen of the coagtilated latex has been examined in 
the Scientific and Technical .Dejmetinent of the Imperia.1 Insti- 
tute to ascertain whether it had any of tlic properties of rubber 
■or gutta-percha. The results showed that tlui material was of 
no commercial value. 

There are several edible fruits well adapted to the climate 
and soil of the Scychelh^s. Except in the outlying islands, 
where the arable soil is more or less mixed witii deposits of 
guano, there is not much room left in the Colony for the culti- 
vation of herbaceous plants, which as a ndii require good 
soil aud much manure during the short tiimh of their 
growth. In the princijial islands, where the soil lias lieen 
exhausted already, it is only possible to cultivate those hci^ 
haceous plants which are not benefited bv htfge (luantiiies of 
manure. 

lie pineapple seems to be well adapted to ilrese special 
agricultural conditions, its successful cultivation being, as a 
rale, more dependent on climatic, couditions than on tbe ifoil and 
its treatment. Amongst the wild and cultivated varieties of pine 
available in the islands, only one is considered suitable for 
export purposes. This variety is Imoum locally as “ Anana 
Maingard,” it compares favourably with the West Indian 
“ smooth Cayenne.” Several varieties have been introduced 
from the West Indies, Ceylon, Penang, Mauritius and ■*Singa. 
pore, and_ the most successful of these are available for culti- 
vation this year. 



Jan. 5, 1005.] SUPPLEMENT TO THE BOARD OF TRADE JOURNAL, 


273 


Bulletin of the Imperial Institute, 


Owing to the goograpliical position of tlie Se3^c]lielles 
tlio pineapples produced w^ill meet witli little Gompeti'tion on 
tlio London market during the principal fruiting season, wliicli 
la,sts from November to January. 

Man^^ attem])ts liavo been made to export oranges from 
Scyelielles to Mauritius or to Aden. Tire fruit intended for 
export should be picked three or four days before packing, and 
laid out in single laj^ers so as to enable the surface moisture to 
evaporate. This treatment preserves the good appearance and 
hardens the rind, wdiich is then better able to resist the attacks 
of insects. It is pointed out that the oranges of Seychelles may 
be greatly improved by devoting more attention to- their cultiva- 
tion. The manuring of the trees is considered especially 
important, it being necessary to supply each tree with a complete 
fertiliser each year, such as the following: — 


Nitrate of soda 

Su|)erphosphatc 
Chloride of ])otasslum. ... 
iSulphate of liiiio 
Sulphate of iron 


1*53 kilograms. 
1-23 

0- 246 

1- 025 
0-410 


Amongst other fruits suitahle for cultivation in Se^xdielles, 
limes and bananas are suggested. 

in the Colonial Report (No. 22), issued in 1903, Mr. R. 
Dupont, Curator of the Botanic Station, Seychelles, drew 
attention to the importance of Para rubber, and the advisability 
of attempting its cultivation in the Seychelles. In the present 
report it is interesting to note that a large number of. Para 
rubber plants has been introduced into the Colony and that 
these are making excellent progress, the climatic conditions 
evidently being favourable to them. There are in the 
islands a numher of marshy places which hitherto have 
been left uncultivated, and it is in these places that the Para 
Bul>ber tree has been found to grow^ most successifully. 

The method of cultivating cotton is well known in the Colony, 
and considering the interest now attaching to this important 
product it is hoped that its cultivation will be revived and meet 
with better financial results than hitherto. Two samples of 
cotton the Seychelles are at present under examinar 

tioh in the Scientific and Technical Department of the Imperial 
Institute. 

Eamie is another fibre which it is thought might he grown 
witli shocess in the guano islands. At present, however, the 
cultivation of this plant is only in the experimental stage. 

The* ttkapok plant grows wild, hut the low price of this 
product scarcely warrants its cultivation. 
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Besides the products already rcLferred to, st^vcral others arc* 
noted ill the report, some of which huv(^ been hnig^ CHiahlishcMl 
ill ihe Colony. The s])ices, nuhiieg, cinnamon, and peppm’, 
thrive well on soils which are not well adapted to most oilier 
firodncte. Further, citron elhi and lenioii grasses, introdueiMl 
from Ceylon, have been shown to grow well. Tlu‘ oils obtained 
from these grasses are increasing in value, and the cultivation 
of these plants, it is suggested, might prove a profitable uiid(‘r- 
taking. 


THE PltODUCTION OF TAhhNIiNG MATElllALS. 

Considerable attention is at the present time being given, 
ill G-eniian East Africa, to the initiation, of what may be called 
minor agricultural industries. In this w^ork a prominent part 
is played by the Biological Agricultural Institute, situated 
at Amani, which not only places expert advice at the dis- 
posal of planters in this Gremian Colony, but also carries 
ou agricultural investigations on ]irodiicts already cultivated or 
suitable for cultivation there. The Institute issues from time 
to time leaflets giving iufoimiation on economic plants suitable 
for introduction into German East Africa, One of these 
recently published, deals with a number of tanning materials 
which are couvsidered iikeljr to grow^ well in the Colony. In the 
following paragraphs a femme of the information contaimxl in 
tills leaflet is given, which may bo of interc^st to planters in tln^ 
tropical and sub-tropical colonies atnl (lepenaeneies of 
British Empire where the plants might bo gro\?n. 

IliiiTs SrnciKvS. , 

Of those jilants, Rhus coriaria^ yinhling tlie widhluiown 
tanning material, sumach, grown ,iu Sicily, S[)aia, Portugal, 
Greece and Cyprus, is one of the most important. It. lias been 
introduced into Algeria and some parts of Austinlia, and would 
probably grow well in East Africa. The plant grows to ^reat 
advantage on sunny slopes of dry, stony and barrcui soil ; wlien 
grown on rich soil the product is deficient in tannin. Tlu^ 
plants, which may be grown from seed, develop rapidly, and 
in the second year are ready for cropping. The leaves are 
separated from the twigs, dried quickly in the sun, ground to 
powder, and packed for export. After about 15 years’ grjpwth 
the shrubs cease to yield leaves rich in tannin and must be ro- 
placed by new plants. , The tannin content of sumach, leaves 
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varies from 23-27 per cent., and occasionally readies 30 per 
cent. Owing* to its freedom from objectionable colouring* 
matters and its mild and soft tannage, snmacli is mucli used 
for to lining fine leatiiers for binding books, and these have the 
advantage that exposure to gas fumes and sunlight has but 
little destructive eftect on them. It is probable that a regular 
supply of good sumach from a new source would be welcomed, 
sine© much of that now placed on the market is regarded with 
suspicion because of the extensive adnlteration practised. 

lihiis siimialata. — This plant grows freely in the Himalayas 
and in Assam, but is indigenous to Japan and China. The 
galls produced on this variety of sumach contain from 60-70 
per cent, of tannin. These constitute an important source of 
gallotannic acid now chiefly obtained from the galls of the gall- 
oak, Quercus infectoria, found in Asia Minor. 

Rhus vernidfera and Rhus suecedanea, — These species are in- 
digenous to Japan, and are widely distributed in other sub- 
tropical and temperate countries. The cultivation of the 
former s[KK‘ios has been tried on a small scal6 at Saharanpiir, in 
India, but wiik little success, and it is jsomewdiat doubtful 
whether either could be acclimatised in East Africa. The 
former yields the valuable Japan lacquer, and the latter, 
althougli producing a somewhat similar substance, is culti- 
vated lor the sake of its wax, known in commerce as Japan 
wax,^’ which is ohtainod by liot expression of the seeds* TTie 
leaves of both varieties contain a small quantity of tannin 
similar to that yielded by sumach, 

Rumex Ay»i6:'/m,9c^mZw5.-----This plant yiel(fe the valuable 
tanning material commonly known as ‘‘ Canaigre,’’ or “ tanner’s 
dock.” It is indigenous to the southern portions of the United 
States and to Cuba. The species has been introduced into 
Mndag'iiscar and Algeria, and would probably be successful in 
suitable parts of East Africa. The plants require a light, 
sandy, alluviul soil, and a heavy rainfall or adequate irrigation. 
The seeds are planted in May and the young shoots transplanted 
in October; during the rainy season they grow rapidly, and attain 
maturity in A.pril In the succeeding May the plants die down;- 
but tkc roots, which constitute the tanning material, are not 
harvested till some months later. When gathered they Are sliced 
into thin pieces, rapidly dried at 60^ C., and exported in this 
form, or a canaigre extract is made by exhausting the ground 
or sliced roots with water at a temperature of 56^ C. This solu- 
tion is then carefully evaporated in vacuuniipans and the 
resulting semi-solid mass finally dried at the same temperature. 
The extract so prepared is quite soluble in vrater, and c6^^^ 
about 75 per cent, of tannin. The dried roots contain on the 
average between 26 and 38 per cent, of tannin, depending on 
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tlie eonditioxis under wliicli they have been grown. Tlie yield 
of dried root varies from 10 to 20 tons ])er acre, and is princi- 
pally influenced in favourable directions by a good rainfall or 
systematic irrigation. Ciuniigrc^ gives a bright orange-(^oloiired 
leather, of good weight and toughness ; ii. is ])a,rticula,rly suit- 
able for light leathers for harness. 

Cmsalpinia coriaria, — Tlie pods of this tree, which is in- 
digenous to Central America, and is now cultivated in Java, 
India, and Australia, constitute the valuable tanning material, 
divi-divi/^ The tree, wdiich yields a profitable crop until it 
is about 25 years of age, requires a fairl}' dry, light soil, and 
does ‘best at an altitude of from 1,500 to 2,000 feet. It readily 
gro'ws from seed ; the young slioots are ginierally transplanted 
after about six months, and in the fifth or sixth year coiunience 
to bear a fair quantity of '‘fruit,’' the Irusks of whieli consti- 
tute the tanning material. In pro])aring the niat(n*ia,l for tlu^ 
market the pods are brok(ui np, the husks dried in tlie sun, and 
the black seeds, which arc liable to cause fermentation of the 
tanning liquor, removed. The American divi-divi pods are 
said to yield from 60 to 50 per cent, of tannin, those from India 
usually contain abefut 30 per cent, (compare Im/perial Insti- 
tute Bulletin, 1904, Vol. II., No. 2, p. 92.) 

It is proposed fo cultivate this tree on ])ai‘ts of the s<r.i coast 
of German East Africa where the altitiuh^ and soil ai'c^ suitubhu 
'' Divi-divi ” yields a medium, liglit coloured, fairly heavy 
and firm leather, but the extent to %v]iicli it can be usiul is limited 
by the liability to fermentation of tanning liquors ])repared from 
it. T]:|,is tendency, for example, is stated to seriously interfere 
with its use in Ifidia. 


UTILISATION OF MANGllO'VE BAllK IN 
aiJEENSLANl). 

The mangrove swamps which fringe the coast-line of •most 
tropical and sub-tropical countries were formerly exploitc^d 
almost solely for the production of fire-xvood, but in rectmt years 
an enormous demand has sprung up, especially in contiueuta! 
Europe, for the harks of certain species of mangroves. ITub 
material is employed as a tanning agent for the production of 
low-grade leather. 'The amount of tannin contained in ihest* 
barks varies within wide limits, but in some cases is as liigli. as 
50 per cent., and usually does not fall below 30 per cent. Tlie 
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principal centres of production so far have been the various 
European settlements along the east coast of Africa, Borneo, 
Java, and, to an unimportant extent, in India, The bark is 
either exported as such, or is converted into mangrove ciitch 
by extraction with water and evaporation of the infusion so 
obtained until a solid extract is produced. Mangrove bark and 
extract have the disadvantage of communicating to leather 
tanned with them a disagreeable red colour to which exception 
is taken by many leather buyers ; for this reason this tanning 
material has, so far, not found favour with tanners in this 
country, but there are indications that it is beginning to come 
into use possibly because various more or less satisfactory 
methods of obviating the coloration of the leather are now 
available. 

Eecently, as the result of experiments carried out by the 
Queensland Department of Agriculture, attention has been 
directed to the possibility of exploiting the mangrove trees 
which grow profusely along the North-east coast line of that 
Colony. The local tanning industry is fairly extensive, as is 
shown hy the fact that about 2,50() tons, of wattle hark, the 
principal Australian tanning matterial, valued at 20,000/., 
are annually imported into Queensland from Tasmania, Ne%v 
Zealand and South Australia. 

Comparisons of the mangrove bark obtainable in the Colony, 
with the imported wattle harks, have been made by the Depart- 
ment of Agriculture, and the results which are summarised in 
the following table show that the Queensland bark is much 
richer in tannin than the imported material : 



Mangrove 
fi'om — - 

Wattle barks imported into 
Queensland from — 


Cairns. 

Tasmania. 

New 

Zealand. 

Soutli 

Australia. 

Moisture 

Total ash 

Soluble ash 

Eesinous matters, &:c.. 

Total e|:tractiye matters 

Tannin. 

Hon-tannin extractive matter 

9-35 

4-78 

170 

0'75 

47*90 

39*50 

6*70 

10-34 

2*67 

0*96 

1-40 

40-48 

29*60 

9-92 

9*53 

2*47 

0-84 

0*61 

39-80 

27*65 

11*96 

9*46 

3-33 

1*64 

1*80 

42*40 

31*25 

10-51 


At first, concessions to strip and utilise this bark were refused, 
mainly on the ground that the removal of the trees which grow 
almost l^holly on lands between high and low water marks, 
woulcl lend to greatly increased erosion of the foreshores, with 
the result that silt and mud removed by the scour would settle 
in the river mouths and harbours and necessitate dredging. 

0 2 


UtiMsatiom 

of 

Mangrove 
Bark in 
Q^ueenslandi 



utilisation 

of 

Mangrove 
Bark in 
fiiieensland. 


278 suprr.EMKNT to thi<i board op tbabb .iobknal. JaiL r», 1905 , 


Bulletin of tJie Zmjjcrial InsiifMe, 


As tlie result of careful e(ui8i<l(U*aiioii of iiie piafhleiihs in- 
volved, a code of regiila.ti()UH ^vas eveiiiiially tliTuvu u]i ic,i 
meet these diliieulih^Sj and in 19()d si firHi; coticeHsis^n iu nlriji 
niaiigrovi^ hark wsis gninted from iJic^ ('.osisl-liiH*. Iiei.wc'cos Ihdi'Fsix 
Bay and tlie Johnstone llivor, a distanci'. of ahoiii- Idd miles. 
Later^ a further concession was made, covering i.ln* co5»Hi:-l:im* 
from tlie Johnstone Itivcr to Bouhle Island, noitli, of: (hiriiH. 

In return for the sole rigid; to strip bark in the (‘oncmled. 
areas a royalty of 5s. per ton of bark collected, is clmrgcHL The 
regulations require tliat the exploitation 1 k‘ carried on con- 
tinuously, and that a strip of inangrovixs one chain ((Id ft.) wide 
bo reserved along tlie foreshore of all harljours, riv(n:s and 
creeks. 

Since the first two concessions ri^ferred to above* \v(‘rc granted 
applications for other areas liave beini roiadved and favourably 
considered, and it is probable tliat wlihin the rnevt hvw ycuirs 
the whole of the comst line from ihe^ 25th ;pa:ndlel (Ilcrvey Bay 
and Great Sandy Island) northwards to tlio 13tli ])a:rallel at 
Princess Charlotte Bay will bo opened np for the production of 
bark. Although much of the bark will doubtless be used locally 
the possibilities of creating an export trade from so large an 
area are great, and already sample consignments have Ixhui sent 
to Germany and have been favourably received tliercx TIk^ c’.ost 
of collecting and preparing the bark fordhe market is sniall^ 
and it is considered that Uueensland is in a position to Cinn* 
pete, under favourable conditions, with many of the principal 
sources of supply of these and similar barks. 


THE MINING AND P,EEPAllATION OP MICA POE 
OOMMEECIAL PIJEPOSES. 

1.— Genkeal Ohaeacteks of Mica. 

Owing to the increasing use of mica for various itKlusirial 
purposes, numerous enquiries respecting its nilniiig suul pre- 
paration have been received at the Imperial IiiHtiiuie ttolU 
from commercial finns in this countiy ami froia imMiueers 
in the Colonies. It has been thought desirable, therefore, to 
prepare the present notice for general information on the 
subject. 

The term mica includes a number of allied mineral sub- 
stances, which are characterised hy groat fissility — lamin®, ol 
only one hundred-thousandth of an inch being procurable from 
some varieties. Mica has a hardness of from two to three to the 
ordinary miMralqgical scales and is, as a rule, bighly flexible 
and elastic in. 'thin films, tt .is usually transparent, when in 
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i-liiii 011 ( 1 ^ lilvo otlier transparent substanccvs, is a bad coii- 

dii('d, 0 'r of Jicuit an, (I electricity. 

2.~SrEGiES OF Mica. 

Mica varies considerably in clioinioal composition anti 
|)liy8it‘,al cliura,ci-ars. Tke principal species of commercial 
importance are tlio following: — 

( 1 ) iluscovite, or potasli-alnmina-inica. — Typical analyses 
give the following as tlxe percentage composition of tliis 
species: — 




Ter cent. 

Average. 
Per cent. 

Silica 

SiO., 

45 to 47 

46 

Alumina 

AlA ••• 

30 to S7 

... 33-5 

Ferric oxide.. 

FoA ... 

0'5 to 5 

2-7 

hVrrous oxide 

FeO 

0-5 to 2 

1-2 

Magnesia ... 

MgC) 

0 to 2 

1-0 

Potash 

K,0 

8 to 11 

9-5 

Soda 

Na„0 

0 to. 2 

ro 

Wa'ter 

fl.,() 

4 to G 

5-0 

Finotane ... 

F 

0t(T 1 

0-5 


If the percentage of iron rises above hve, innscovite becomes 
distinctly 'tinted when plates thicker than 0‘5 millimetre (0*02 
in.) are viewed by transmitted light.. The colonr varies 
through pale brown, red and yellaw, to gi'-een, according to the 
proportion of fertlc and ferrons oxide present. The best mica 
of Ikmgal shows a deep ruby tint in plates half an inch thick, 
whilst Nelloro mica usually exhibits a greenish colourr Occa- 
sionally a deep green tint is shown, as in' Chinese mica, due 
to tlic presence of an alkaline manganate. 

'TlicTustTC of muscovite varies from vitreous to pearly,' and 
the lm.'r<'lnes8 from 3 to 2*5. 

(2) F'hlogo-plte, or magnesia mica, has usuidly a percentage 
* c{')mposition witliiii the following limits : — 


Silica 

Si0.i 

Bangc 

Per cent. 

. 39 to 44 

Average 
Per cent. 

... 41-5 

Alii'mina . . . 

AlAs 

13 to 13 

... 14-0 

*I\,yrrio oxide ' 

FeA • 

0 to 2 

1-0 

Ferrous oxide 

FeO 

0 to 1‘5 

... 0-7 

/'Magnesia ... 

MgO 

26 to 29 

... 27-5 

: Potash 

KA 

8 to 10 

9-0 

Soda 

NaA . 

0"4 to 2 

1-2 

Water 

HA . 

. 1 to 5 

... 3-0 

Fluorine ... 

P 

1 to 5 

... 3-0 


It is leas '' elastic than muscovite, and. less liable^ to crack 
transvorsely''’to tli© plane of cleavage. .Offering,' as^ it does, a 
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greater electrical resistance, it is of greater yaliie as an insu- 
lator. As a rule, plilogopite is coloured more deeply ilian, 
muscovite, by tlxe presence of tlie same proportion of iron 
oxides. "Wlien tbe total amount of the ferrous and ferri(! 
compounds exceeds 5 per cent., a plate only 0*1 mm. thick is dia- 
tinctly tinted. If ferrous oxide is mainly present, the colour 
is bottle-green, while if the percentage of ferric oxide is the 
greater the mica is red or yellow, the shade being usually darker 
than that produced by a con'esponding amount of ferrous oxide. 
When the percentage of iron is under 2, and over 0*05, the 
phlogopite shows a pale yellow in a thickness of 0*1 to 0*5 
millimetres ; the colour passing to an amber shade witli thicker 
plates. This is known as amber mica, and is regarded as 
especially valuable for insulating purposes. It may be 
remarked that the insulating quality of mica containing a 
small percentage of ferric oxide is said to be greater than that 
with a similar amount of ferrous oxide. The silver amber mica 
from Brazil is a phlogopite, which is rendered opaque by the 
inclusion of films of* air or other gases. It is a valuable insu- 
lator, except where ij: is penetrated by crackwS, through which 
ferruginous water has entered and inodified the surrounding 
mica — changing the coloxir to a deep brown, and at the sanio 
time rendering it transparent. Chemical analysis of such 
altered mica shows that the amount of silica, magnesia and 
potash has been diminished,, and that of the combined water 
and ferric oxide increased ; whilst at the same time the gast^s 
forming the films appear to have been absorbed by the addi- 
tional water present. Probably similar changes take place in 
the hydration of other micas. The hardness and elasticity are 
diminished in such hydrated micas. 

The lustre of phlogopite varies from pearly to suh-metaUic, 
and the hardness from 2*5 to ?:!. When the total pc’ceentagt's 
of iron oxides amounts to 3*5 per cent, the mica may be con- 
sidered on the border line between phlogopite and biotite. 

Biotit€y or iron-m.agnesia-alumina-nuca, varies between 
somewhat wide limits in its chemical composition, as the 
following table shows 

Banjre Average 

Per cent. Per cent. 


Silica 

SiOa 

37 to 41 

... 89 

Titanium oxide 

TiO, 

... 0 to 2 

... 1-0 

Alumina ... 

AljOj 

14 to 18 

... 16 

Ferric oxide.. 

FeA 

2 to 8 

... 5 

Ferrous oxide 

FeO 

4 to 20 , 

... 12 

Magnesia . . . 

MgO 

1 to 24 

... 12-5, 

Potash 

KjO 

■ ... 7-5 to 10 

... 8-8 

Soda 

Na,0 

0 to 1'5 

... 0-7 

'Water 

H»0 

... 1 to 4'5 

... 2'8 

Fluorine ... 

F 

... trace to 2 

... 1-0 
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Biotite is Hsiially deep brown, g^reen, or black, in plates of 
appreciable tliiclpess, and in tlxe inore ferrugiiions vaiieties 
the tbiimest lainiiiiie may be dark green, blood red, or brown. 
The lustre is usually splendent, but is sometimes pearly, and 
in the case of black biotites, may be sub-metallic. Biotite is 
regarded as less suitable than the other varieties for insulating 
purposes. 

Other varieties of mica are lejndolite, or lithia-niica, with 
from 1 to G per cent, of lithia ; 'paragonite, or soda-mica ; 
zinnwal elite, or lithia-iron-mica, containing from 3 to 5 per 
cent, of lithia, 9 to 12 per cent, of iron oxide, and 4 to 8 per 
cent, of fluorine; and fuchsite, or chromium-mica, which is 
deep green in colour, due to the presence of from 2 to 4 
per cent, of chromium oxide. None of these, how^ever, are 
of much value commercially. It is important to be able to 
distinguish phlogopite from muscovite. This is easily done 
with a polarising or petrological microscope of the simplest 
character. A plate should be peeled until it is as nearly as 
possible 0’25 millimetre (O’ 01 in.) in thickness. It should then 
be rotated between crossed nicols. A plat^ of muscovite, under 
these conditions, shows bright colours, whilst one of phlogopite, 
under similar circumstances, allows only a faint greyish- white 
light to pass. 
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Mode of Occurrence. 

Mica is one of the most widely-distributed minerals, occur- 
ring, as it does, in the majority of igneous and metamorphio 
rocks, and in many of the products formed from them decom- 
position, but it is only in exceptionally favourable circum- 
stances that it is found of a size and quality to be of muck 
use for industi'ial purposes. Large plates of muscovite are 
almost entirely restricted to coarse granite veins, in which the 
principal constituents of the rock, quaiiz, felspar, and mica, are 
developed in crystals of exceptional size. This vein rock may 
he described as giant granite, pegmatoid granite, or, if it has 
the characteristic intergrowth of quartz and felspar, as granite- 
pegmatite or pegmatite. Pegmatoid granite is found in dykes or 
vein^i which are usually associated with great granite masses, and 
are regarded as the result of the consolidation of the last remain- 
ing liquid portion of the granite. The veins may either traverse 
the granite itself or the surrounding rocks to a coixsiderahle 
distance. In the former case they are never rich in mica, but 
when the adjoining rock is a member of the crystalline meta- 
morphic series, especially mica schist, the conditions are much 
more favourable. 

The following types have been definitely determined, as 
forming, in one place or anothei', the “ country {i.e., the* 
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adjoining rocks), associated with, tke Indian mica-bearing 
pegniatoid-granites : — 

Compact quartzite. 

Coarse granular quartz rock, witk 
muscovite scales. 

Quartz biotite (mica) schists. 

Quartz schists, with mica and kyanite. 
j, „ fibrolite. 

,5 „ iron ore. 

Fibrolite gneiss. 

Chiastolite mica schists. 

Quartz-epidote-gneiss. 

Quartz-biotite-hornblende-rock, with 
large lumps of magnetite. 

Epidiorite. 

Hornblende-schist, with garnets. 

Tkere is reason to believe that some of the materials of the 
pegmaioid veins have been obtained from the rocks into which 
they have made their way, so that when the vein occurs in 
country^’ consisting of rocks rich in biotite, or other 
minerals containing a large percentage of iron, one may expect 
to find the mica of the intrusive rock to he biotite, and when in 
'’‘ eountiy^^ formed largely of talc schists, limestones rich in 
magnesia, dolomites or ophidolomites, the mica of the peg- 
matoid veins will probably approach phlogopite in composition. 
The mica occurs in irregular or six-sided crystals known as 
books/’ from the facility with which they can be opened 
up into thin leaves. In some^ cases the hanging wall, in others 
the foot wall of the vein, contains the best mica, whilst in 
many instances the mica is distributed more or less 
uniformly through® the whole width. As a general rule, the 
abundance of the mica varies from point to point along the 
length of the vein, and the richer portions are continued 
downwards, usually in an oblique direction, in what are known 
as “ chutes/’ or “ shoots.” 

Phlogopite and biotite comparatively rich in magnesia 
occur in Ceylon, not as one of the constituent minerals of a 
pegmatoid granite dyke, but in veins consisting mainly of mica, 
which sometimes occupy strike or dip faults, and at other times 
are parallel to the foliation of the rock, which is usually a 
“granulite” belonging to the charnockite series of T. H. Hol- 
land, including chamockites proper and other hypersthene rocks 
of different degrees of acidity. The veins rarely exceed 1 or 2 ft. 
in diameter, and are composed of crystals or “ books ” of mica, 
varying in size and thickness. They are inconstant in oharac- 
ter, and pass irregularly into a fine-grained micaceous rock, 
or die out altogether. They sometimes branch, and vei-jus 
parallel to the foliation may pass into others following joint 
planes. These mica ' veins are usuallly met with near the 
junctions of the granulites with crystalline limestones rich in 


Hornblende-schist, with scapolite. 

Pyroxene granulite. 

Granulite (leptynite). 

Diopside gneiss, with sphene. 

Anthophyllite rock. 

Garnetiferous biotite gneiss (biotite 
granulite). 

Chlorite schist. 

Talc schist, and compact potstone. 

Limestone and dolomite, with chon- 
drodite. 

Wollastonite, and tourmaline, ophi- 
calcite, and ophidolomite. 
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magnesia, partly in tlie form of carbonates and partly in that 
of silicates. Sometimes tie veins are found in the limestone 
itself, blit in tliat ease the mica plates are rarely large enough 
to be of commercial value. Phlogopite and biotite arc also met 
with in Ceylon, in bands of pyroxene-mi ca-rock in granulite, 
as well as in zoned dykes, but these occurrences are of little 
commercial importance. 

The mode of occurrence of the amber mica (phlogopite) of 
Canada appears , to closely resemble that of Ceylon, and accord- 
ing to Bornliardt, muscovite occurs with similar associations 
at Suvi stream (Ssuwi Bach), near Mount Pong we (Pongue 
Berg). It is not stated, however, that these specimens were 
either optically or chemically examined, and on more careful 
investigation they may prove to he phlogopite. 

In many cases, ho*wever, vvhei'e the chemical and mineral 
composition of the rocks are favourable, and have resulted in 
the formation of mica, snhsequont changes have rendered it 
useless for commercial pui*]3osos. Any earth movements, 
except those of the slowest and most unilorm character, which 
affect the rocks in which the mica occum, will produeo creases 
and cracks, which render it almost valueless ; and, as there are 
few localities which have not, in the time which has elapsed 
since the original formation of the mineral, been at one time 
or other subjected to such movements, the occurrence of mica, 
free from flaws of this descriptiem, is quite exceptional. Mica 
at the surface is also liable to be crumpled by the creep of the 
soil or subsoil, under the influence of gravity. A^ain, rain 
and underground water, especially when cb?arged witn carbonic 
and other acids, or ferrous carbonate, have a very injurious 
effect on mica with which they come in contact, either at the 
surface or in the neighbourhood of cracks and fissures, such 
as often occur in veins associated with dip or strike Joints. 

The Uses of Mica. 

These depend mainly on its transparency, its comparative 
freedom from liability to injuiy by heat or shock, its extreme 
fissility, and its resistance to the passage of heat and electricity. 

•Formerly it was chiefly valued on account of its trans- 
parency, and it is still to some extent employed in place of 
^lass where the use of the latter is difficult on account of 
its fragility, or its inability to stand a high temperature. 
Amongst applications of this nature which still survive may 
be mentioned the chimneys used with incandescent gas- 
bflirners, the windows of lanterns, and the peep-holes of fur- 
naces. A number of very resistant glasses have, however, 
recently been put upon the market, and these tend fo restrict the 
uses of mica in these directions. « 
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Mica is also used as a surface for painting, especially in 
India, It is specially adapted for lantern slides, being easily 
coloured with, transparent pigments. It lias been employed 
for covering pbotograplis and pictures, and valuable historical 
documents, enclosed between two thin sheets of mica, may be 
studied witnout risk of injury from handling, being at the 
same time protected from the attacks of insects, and to some 
extent from fire. The use of mica envelopes has been sug- 
gested for similar purposes. Thin films of mica are also used 
to a slight extent in photography, as a substitute for glass 
plates and celluloid films, being lighter than glass, and, unlike 
celluloid, non-inflammable ; they have the further advantage 
that the negative may be subsequently removed, with only a 
thin carrying film of mica. For mounting soft and collapsible 
natural history specimens for exhibition in spirit, thin sheets 
of mica are admirably adapted, and no convenient substitute 
can be found which will remain unaffected by the spirit and 
at the same time be ^transparent and soft enough to permit the 
free use of needle and thread for purposes of attachment. 
Passing reference may also be made to its use for preparing 
microscopic sections of small fossils or grains, and for various 
optical purposes. 

White mica, broken into very small scales, is used to give 
a glistening appearance to toys, wall paper, and other objects, 
whilst the still finer materitil has been made the basis of a 
paini It has been proposed to employ the green mica 
fuchsite^in a similar way. It may be mentioned in passing 
that a compact variety of the same mineral was in ancient 
times used for carving. 

The extreme facility with which mica is split up into thin 
films, and its strength and elasticity, enable it to be used in 
many cases where it is desirable to combine lightness with a 
certain amount of rigidity, as in the vanes of anemometers, » 
used in testing the ventilation currents iii mines. Thin films 
of mica, silvered and bent into the required shape, are also 
used as mirrors and reflectors in delicate physical apparatus. 

There are numerous applications of mica depending mainly 
on its very low conductivity for heat, and for these the groitnd- 
up material is usually the most suitable, though cheap mica- 
waste (scrap mica) sometimes answers the pui^pose. The most 
important use of the mineral coming under this head is in the 
construction of non-conducting packings and jackets for 
boilers and steam pipes. The parallel disposition of the flakes, 
perpendicular to the^ direction in which the heat passes, 
materially increases its non-conductmg quality. Mica has 
also the advantage that it will stand any abnormal heating^ 
tyhich would carbonise packing composed of any organic 

* Prolonged exposure to intense heat, will however destroy its elasticity. 
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material, tliougli in this respect it presents no advantage over 
asbestos. It does not disintegrate under vibration, and being' 
comparatively soft, it will no\ if accidentally included in a 
bearing, abrade it as would inorganic w^ool formed of slag 
or glass.. It is practically free from moisture and acids, which 
attack iron and steel, and if moisture leaks in, the mineral is 
comparatively unaftected by it. Mica of inferior quality is 
cheap enough to be used as a non-conducting layer on the 
roof of a house, to keep out the heat in tropical countries. It 
is stated that a layer of mica-waste only a quarter of an-inch 
thick, under a tiled roof, makes a difference of 15^^ Fahrenheit 
in the temperature of the air immediately below the roof. Its 
employment has also been suggested in sun-hats and other 
articles of clothing, as well as for bedding. 

The most important uses of mica at the present day, and 
those which absorb by far the greater part of the supply, 
depend upon its high electrical resistance, combined with its 
flexibility, and the fact that it is but littfe aflected by sudden 
exposure to high temperatures. It is especially used between 
commutator segments in dynamos, alternators, and trans- 
formers. Strips up to 7 in. or 9 in. long are emplo^’^od for this 
purpose, but for greater lengths whole strips are considered 
to be too expensive, and it is usual to build them up of shorter 
pieces placed in several layers, with a total thickness of (}‘8 
millimetre (0-03 in.), so as to break joint. 

Thin plates of mica from 0*02 to 0*06 millimetre (0*0008 to 
0*0024 of an in.) in thickness are also built up with an insulating 
CG-ment, such as shellac, to form non-conducting sheets, on a 
foundation of longcloth or paper. In the manufacture of this 
material, which is known as micanite, cheap sizes of mica can bcj 
utilised, and the splitting up of the smaller plates into these films 
has become an important featui'e in the mica industry of 
India. If a suitable cement be employed these sheets can, on 
gentle heating, be bent or moulded to form a non-conducting 
covering to metallic objects in cases where the comparatively 
rough surface of the artificial product is hot objection able. 
It is especially used in the form of cylinders to protect shafts 
or soft iron coits of electrical machinery. 

The insulating properties of micanite are stated to be 
superior, botli in degree and uniformity, to those of ordinary 
mica. It can also be produced in a thinner form, known as 
micanite cloth, which is used for repairing ""electri cal apparatxis. 
By combining powdered mica with other ingredients such as 
sulphur and iron oxide, a material is obtained which is em- 
ployed in the manufacture of insulators for the support of 
v/ires employed in the transmission of electricity. 

Powdered mica has been used, in combination with graphite 
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and grease, as a lubricant. Anotlier' application is ii's use, 
ill tk© place of Eieselgukr (siliceous infusorial earth), as 
an absorbent of nitro-glycerine, tlie explosive thus forinod 
being known as mica powder. It lias been proposed to 
impregnate powdered mica wHh phenol (carbolic acid) for use 
as a disinfecting powder. A passing reference may also be 
made to the employment of waste mica as a manure for 
lightening heavy soils and producing a supply of potash. 

There are therefore a large number of applications for which 
the special characters of mica pre-eminently recommend it, and 
it is diificiilt to believe that there will ev^er be found a satis^- 
factory substitute for it. 

THE MINING OF MICA. 

The exploitation of mica deposits has hitherto usually been 
conducted on a small scale, and after a very desultory fashion, 
by persons without competent knowledge of systematic iiiiiiing. 
Either open quarries have been excavated or an attempt 
has been made to Mlow the mineral downwards in irregular 
shafts and passages. ,Biit as the deposits occur in veins, either 
alone or associated with other substances, the most economical 
and satisfactory method of working them is to follow the same 
general lines, as in the case of metalliferous veins. The 
practice of sinking on the veins pursued in many localities 
causes a considerable destruciioii of valuable mica. A veiiical 
shaft should be sunk, and cross-cuts driven, till the vein is 
reached. Levels should then be run along the strike of the 
vein,, either in it or close under its foot wall, and the mineral 
should then be mined’ by overhead stoping.” In this way 
there is a clean and dry working face, in which the books 
of mica are readily detected and removed without damage. 
There is also a saving in the amount of dead-work, for the 
blasting is assisted by gravity, and in the case of the pog- 
matoid granite veins at least, the waste material, or deads, 
is more than sufficient for stowung the worked-out exeavatiemB. 
An additional advantage is that the cost of hauling the deads 
to the surface is saved, and the necessary expenditure on 
timbering is much diminished. In any case it would be desir- 
able, as Holland has suggested {Mrnioin of the Geological 
Survey of India, 1902, VoL 34, p. 40), to adopt some system of 
^yment by results, like the '' tribute and “ tutwork ’^ in the 
Cornish metaIliferop.s mines, and the ^^bargains of the Welsh 
slate quarries, so that good , mica should not be destroyed by 
ignorance or cai^elessness. For blasting purposes ordinary 
powder is best, as it injures the mica less than more powerful 
explosives, but even that should be dispensed with when the 
mature of the rock renders it possible, as in the case of 
"Stoping '* - operations in some phlogopite mines in Canada, 
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THE DRESSING OR PREPARATION OF MICA FOR SALE. 

TKe leading principle wliicli should guide owners of mica 
mines in this matter is the preparation and classification of the 
mineral, so that a number of separate products, each uniform 
in character and quality, can be placed on the market. In 
most cases a large proportion of the mica brought to the sur-« 
face has to be rejected. It is of the greatest importance not 
to mix inferior with better-class material, for a package of 
mica sells approximately at the prico of its worst plates. 
Books or plates should, if necessary,^ be split‘s to remove 
damaged films or inclusions of foreign materials, and the 
lates themselves should be carefully trimmed. This may be 
one by a knife or a pair of shears, or else a special cutting- 
table or guillotine may be employed, which has a long curved 
knife, working up and dow:n on ft pivot, at the edge of a solid, 
flat, horij 2 ontal surface, on which the mica to be cut is placed. 
Care must be taken that the knife is sharp and the plates are 
held close dowm to the table, otherwise the mica will fee crushed 
at the edge. This cutting-table is used in the case of large 
sheets of mica, or where it is desired to trim the mineral in 
straight lines. All portions that are spoilt by striations, buck- 
ling, crumpling, cross cleavage, punctures, and other flaws, 
should be removed. 

With regard to stains, some discretion must be exercised. 
It is a mistake to cut a good plate of mica because a part is 
spotted. It is better to place it with others of the same kind 
in a speoial class of slightly stained or stained plates, 
(S§e p. 288.) It is sometimes recommended, especially in cater- 
ing for the large English market in this material, that all 
mica should be cut into rectangular plates with definite dimen- 
sions in each direction, usually about an eighth of an inch 
more than an exact number of inches. Mica in this form, can 
be packed more cheaply and compactly, and the freight is 
correspondingly less. It also fetches rather better prices, 
since, as a general rule it can be used with less waste in the 
manufacture of electrical apparatus, and it is easier to classify 
and catalogue. , ^ 


and in the decomposed pegmatoid granite veins of Brazil. As 
has been stated, mica near the surface is usually injured by 
the action of raiiuvater and movements of the soil or subsoil, 
so that at a little depth a better quality is usually obtained. 
Otherwise there seems no foundation for the coniiiion idea 
that the value of the mica increases with the depth. Flaws 
due to structural earth movements will be just as common at 
great depths, and the size or number of the mica-books ’’ 
bears no fixed relation to the distance below the surface. 


* This can best be dbtwi under water. 
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^ On tlie other hand, the “ trimmings,” or waste, has a dis- 
tinct though small valne, and that there are occasions when 
mica of special shapes is required. Another consideration is that 
mica, unmanufactured, or rough-trimmed only,^ ” is admitted 
into the United States at a duty of 6 cents per lb. and 20 percent. 
ad valor ein, whilst “ cut or trimmed ” mica is charged 12 cents 
and the same ad valorem duty. As the result of this difference, 
in the year 1902, the last for which statistics on this point are 
available, 95*1 per cent, of the mica imported into the United 
States was unmanufactured or rough- trimmed,” while 
only 4*9 per cent, of “ cut or trimmed mica ” was imported. In 
fact, the latter is practically excluded from the United States 
market. This prevents the price of mica, cut into exact rect- 
angular pieces, being as much superior to that of untrimmed 
or rough trimmed mica, as might otherwise be the case. 

It is therefore doubtful whether the increased price obtained 
and the diminished cost of packing, land transport, and sea 
freight, compensate for the loss in weight if the mica is 
trimmed at the mine, unless the rates for transport and 
freight are unusually .high. The relative values of the United 
States of America and United Kingdom markets for mica may 
be gauged from the fact that the imports into the United 
Kingdom for 1902 and 1903 were 21,236 and 20,215 cwts., 
respectively, valued at 74,583Z. and 88,456Z.; those into the 
United States of America fo» the same years were 17,655 and 
16,043 cwts., of the values 84,209Z. and 81,063L respectively. 

All sheets should be split to the thickness of about 1*5 to 3 
millimetres (0*062 jto 0*125 in.). While there is considerable 
demand for mica plates of less than 6 square in. (37 square 
centimetres) in superficial area, the supply is often so large 
that it scarcely pays to export sizes smaller than this. Where 
local labour is cheap it is usually better to split them into 
fl.lms or flakes. t A machine has been patented for the manu- 
facture of the latter by alternately bending the plates on rolls 
and blowing away the films that are detached. 

Mica should be packed in wooden cases containing from. ^0 to 
200 lbs. No paper or sacking should be used unless it be neces- 
sary for the purpose of separating different qualities or siaes. 
The plates should be placed one flat on the other till the top- 
most is slightly above the sides of the box. The lid should 
then be nailed down so as to compress the plates tightly 
together and prevent them from moving. The class and size 
of the mica in each case or part of a case should be exactly 
stated. 


* TMs is interpreted as including mica trimmed with irregular outlines, or so as 
to form only rectangles. 

^ f knowledge is, however, required in directing these operations if the 

product IS to have a commercial value. 
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CHAKACTEIIS OF THE LEADING COMMERCIAL VARIETIES OF MICAS. The Mining 

Muscovite. 

Tile main divisions correspond, on the wliole^ to variations 
in colour. These are again divided into clear, slightly-stained, 
and stained. The clear being quite free from spots, and the Commercial 

slightly stained ” having very few, say one or two stains in 25 Purposes. * 
square centimetres (4 square in.). Those having more are classed 
as stained. It has been stated that slightly stained mica is worth 
about half the price of the clear,” other things being equal ; 
and the stained, one*- quarter in the case of small plates and 
one-eighth in the case of large plates, but no rule can be laid 
down as the relative value of difl:erent qualities is continually 
changing. 

The price per pound increases rapidly with the area, and, 
especially in the case of plates purchased for electrical pur- 
poses, still more with the length. The grades, according to 
sizes, are approximately as follows : — , 

vSpecials over 36 sq. inches (225 sq. cents.) 

No. 1 ... 24 to 36 sq. inches (150 to 225) sq. cents. 

No. 2 ... 15 to 24 „ (94 to 150) 

No. 8 ... 10 to 15 „ (62 to 94) 

No. 4 ... 6 to 10 „ (37 to 62) 

No. 5 ... 3 to 6 „ • (19 to 37) 

For the purpose of ascertaining this area, the mica is placed 
on a plate ruled in square inches or square^ centimetres in such 
a manner as to make it possible to ^estimate the maximum, 
rectangle it will include. 

With the same area long plates usually fetch a better price 
than those with equal length and breadth, whilst rectangular 
plates are, as stated above, worth more than those trimmed 
irregularly. Plates cut to a special required shape also fetch a 
better price ; smaller fragments than those mentioned above 
are known as sex^ap mica, and fetch lo-wer prices, which in many 
cases scarcely cover the freight and other charges. 

Uhe chief varieties of muscovite are ruby, from Bengal, 

Nellore, the Nilgiris, and Brazil; brown, from Q-ei^man East 
Africa; yellow, from Bengal; green, from Nellore, German 
East Africa and Brazil ; and white mica from Bengal. 

The clear ruby mica, if it is to fetch the highest prices, 
should have the following characters : — It should show a 
faint ruby tint in plate® approaching a millimetre (0*04 in.) 
in thickness, but should be quite clear and transparent. 

It should be apparently colourless in plates one-tenth of 
that thickness. The plane of cleavage must he quite true, 
except perhaps for a very slight and uniform undulation* 
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Tie mica must be jierfectly fissile^ films 0*01 millimetre 
(0*004 in.) being produced witkoiit niucli difficulty, and 
it must be flexible and elastic, in fairly thin lamiiUB ; for in- 
stance, a plate 0*1 millimetre (0*004 in.) tkick would bend 
witkoiit cracking or appreciable buckling round a cylinder 25 
millimetres (1 in.) in diameter, and on being released after half 
a minute, skould regain as nearly as possible its original plane 
surface. Tke lustre must be splendent,’ ' tkat is to say, equal to 
tkat of tke most kigkly polisked glass. 

Slightly^ stained nnca skould, except for tke few spots due to 
inter-laminar inclusions, kave tke same ckaracters as tke clear 
mica. 

Stained mica is not only depreciated by being considerably 
stained with inter-laminar inelusions, but is usually somewhat 
kydrated, softer and less elastic. It is of considerable Yalue as 
an insulating material. 

Tke ruby mica of tke Nilgiris differs from tkat from Bengal 
by tke plane of cleaYage not being quite so good, though tke 
fissility is greater. Yellow mica is a,s valuable as ruby mica, but 
is less common. The green mica from Nellore (Madras) and tke 
green and brown micas from German East Africa are rather 
deeper in tint, but otherwise similar to tke ruby mica of Bengal. 
Tke green Yellore mica is, kowever, more liable to crack wken 
manipulated. All tkese micas, wken sufficiently clear and not too 
deeply coloured, are in demand where transparency is required, 
as in lamp chimneys, stove windows, and supports for natural 
history specimens. Tke ruby and yellow varieties fetch tke 
highest prices. 

White miea is a muscovite from Bengal, wkick is cloudy, 
“ mealy, or pearly from incipient decomposition or inter- 
laminar inclusions of gas, and is softer than ruby mica amid 
less valuable but is worth more than stained ruby. 

Gftm hydrated mica is a mica from Nellore, wkick is softer 
than tke ordinary green mica from tkat place. It is in some 
demand for electrical purposes. 

Where mica is to form part of a surface subject to 
moving friction tke mica must not b© too hard or' it will 
not wear away as fast as tke copper conductors belide 
it, wkick are subjected to tke same friction, nor must it 
be too soft and wear away more quickly than the copper, for in 
either case sparking will, result. To be of tke correct kardness 
it should be just scratched by tke dry thumbnail * Some of the 
Bengal micas are well suited for the purpose, but as a rule 
pklegopites are preferred to muscovites, wkick are more liable 
to crack and split. 

— — r-rt — i — : ^ ; — ^ 

* Im^eetiately after washing, the nail is distinctly softer, than when quite dry. 
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Bhhgopiie. 

Tiio colourloss plilogopite is rarely met witli in large plates. 
Tile aml)or coloured plilogopites, on tlie oilier lian<l, arc often 
found in good plates in (Jocliin (India), Ceylon, Canada, and 
Brazil ; they are in great demand for electrical purposes. The 
amount of colour is not so important as with niuscovites. a? they 
are exclusively used for electrioal purposes, for which their insu- 
lating qualities, their freedom from cracking and splitting, and 
consequent uniform wearing render them especially valuable. 
They are classified into light and dark amber mica and silver 
amber mica. The Brazilian, silver amber mica is, in spite of its 
being rather hard, in much demand for insulating purposes. 
The plates are, as has been said, sometimes penetrated by cracks, 
in the neighbourhood of which are the brown transparent 
stains already referred to, which much diminish the electrical 
resistance. An amber silver plilogopite is also obtained from 
the Arctic regions. 

The value of plilogopite varies with its sjzo, freedom from 
flaws or stains, hardness, plane of cleavage and other charac- 
ters. 

Biotites fetch comparatively low prices, as they' are not liked 
for insulating purposes, since, they are too hard and liave inir 
perfect pianos of cleavage. 

In the pi*eparation of this article, constant reference has been 
made to the valuable memoir by Mr. T. H. Holland on “The 
Mica Deposits of India [Memoirs of the Geological Survey of 
India, Yol. XXXIV., Part II., p. 11, 1902); the report of 
Mr. A. K. Coomaraswamy [Ceylon Administration Reports, 
190r3, The Mineral Survey of Ceylon); to Mr. .H, Kilburn. 
Scott’s paper “ On the Occurrence of Mica in Brazil and on its 
Preparation for the Market’’ [Transactions of the Instikdion 
oj Mining and Metallurgy, Vol. XI., 1902-3); and to par- 
ticulars received at the Imperial Institute from commercial 
experts, especially from Mr. E. Davis, who has supplied 
much valuable information. 


:THE MAXHEACTUEE OF',. COKE IX IXMA.,,;: ' 

In an article published in the “ Eecords of the Oeolbgical 
Survey of India,” Mr. T. H. Ward discusses the possibility of 
introducing modem methods of coke-making at certain col- 
lieries in India. Coking in India is. done present in open 
kilns, no attempt being made to recover the by-products, and 
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it is only rarely, as in tke case of tlic Anclior ovens introduced 
by Dr. Saise at Giridili, tkat any attempt is made to utilise 
tke full keating power of tke waste gases. As a consequence, 
tkere is a waste of coal due to tke consumption of a portion of 
it in tke firing, an undesirable increase of tke ask percentage 
in tke coke formed, and a loss of tke valuable volatile con- 
stituents. 

It was pointed out by Major Makon, in a report dated 1899, 
on tke manufacture of iron and steel, tkat tke coke produced 
in India was of a very inferior quality, but if care were taken 
in selecting tke most suitable quality of coal, and submitting 
it to a preliminary wasking, coke containing not more tkan 
from 12 to 16 per cent, of ask could be produced. In com- 
parison witk English coke, even suck a quality would be 
inferior, but it is probably better tkan the coke now generally 
produced in India. Witk tke object of determining tke value 
of Giridik coal for coking, two samples were tested in a 
Simon Carves oven, witk tke following results: — 



• 

Sample No. 1 
per cent. 

Total. 

Sample No. 2 
per cent. 

Total. 

Volatile 

matter. 

{ Ammonia water 
-^jTar 

1*70 } 


0*91 ) 


6*00 [ 

21*90 

7*62 [ 

22*78 

( Gas and loss 

... 14*20 ) 


... 14*25 \ 


Coke. 

5 Fixed carbon 

1 Ash 

... 62*97 [ 

... 15*13 1 

78*10 

... 65*03 1 
... 12*19 f 

77*22 


• . . . * 
These results may also bo given in tke following form in 

which they are more readily comparable witk tke similar infor- 
mation relating^to the coking of British coals. 

Sample No. 1 Sample No. 2 

yield per ton. yield per ton. 

Gas 9,944 cub. ft. ... 10,231 cub. ft. 

Ammonia (Calculated as am- 1 6*9 lb, ... 7*0 lb. 

monium sulphate) ... | 26*8 lb. ... 27*411). 

Crude benzole 8*57 lb. (0*95 galls.) ... 7*1 lb. (0*8 galls.) 

The yield of gas, as might be expected from suck highly 
bituminous coals, compares favourably witk tkat oktained in 
practice. The yield of ammonia from British coals is, how- 
ever, seldom less tkan 20 lb. per ton. The cost of putting 
down at Giridik either tke Coppee ^' recoveiy” ovensr-or tke 
Simon Carves plant is estimated at 910L and 911?. respectively 
per oven. To deal witk 600 tons of coal per week would involve 
a capital expenditure of 15,483?. and 16,400?. using these two 
ovens respectively. Tke increased profit from, tke recovery o| 
ky-products, and better yield of coke, is estimated at 4,033?. per 
annum, with a production of 20,000 tons of coke from 30,000 
tons of coal. 
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NOTICES OP SOME RECENT UNOFFICIAL 

PUBLICATIONS. 

(^All these hoohs have heen added to the Imp>erial Instihde Ijibraryi} 


The Chemistry of Gas Manufacture. A Practical Handbook 
on the Production, Purification and Testing of Illuminating and 
Puel Gas, and on the Bye-products of Gas Manufacture. By 
W. J. Atkinson Butterfield. Third Edition, with illustrations. 
Volume I. Materials and Processes. Pp. x. -h 257. (London : 
Charles Griffin & Co., 1904.) 

This work gives an account of the raw materials used in 
gas manufacture, their chemical composition and methods of 
analysis, the production and purification of coal gas, and the 
manufacture of carbiu'etted water gas and oil gas. A descrip- 
tion is given of the various methods employed for enriching or 
increasing the illuminating power of gas. The book contains 
a number of illustrations and diagrams. 

The Guide to South Africa. 1904-05. Edited by A. Samler 
Brown, and G. Gordon Brown, for thb Union-Castle Mail Steam- 
ship Company, Limited. Pp. 477 + Ixiv. (London : Sampson 
Low, Marston & Co. Twelfth Edition.) 

It is stated in the preface that the objiect of this book is to 
present in a condensed and easily intelligible form the mass of 
information necessary to tourists, sportsmen, invalids and 
settlers. 

The work is divided into two parts. The first, or general 
part, contains notes on matters of immediate importance to the 
traveller, e,g., outfit, the voyage, hotel accommodation, means 
and cost of transport, &c. 

The climatic conditions of the coun.try are described in 
detail, and illustrated by max)s showing rainfall and climatic 
2 ;ones.« The physical features and geology are similarly treated. 

The area, population, resources and trade statistics of the 
several colonies are summarised, and followed by more de- 
tailed information on the principal industries and on such 
topics as immigration, acquisition of land, irrigation, rinder- 
pest, &c. Special attention is given to minerals and mining. 

Under the heading of sport are practical notes on nature 
and cost of outfit and equipment, the best starting points, and 
descriptive information on the principal animals hunted in the 
country. A chapter on the history of South Africa concludes 
the first portion of the book. 
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Hotices of Tlie second part is entitled “ Routes and Gaaettoor,” and' 
some recent contains tlie information required in a guide book, arranged 
Unofficial in form suitable for referenee, and illustrated by a series of 
Publica- niaps. 
tions. 

Indian Art at Delhi, 1903. By Sir George Watt, C.I.E. 
Indian Government, Calcutta. 

TKis book was issued as tbe official catalogue of tlie Art 
Exhibition which formed part of the Coronation celebration at 
the Delhi Durbar, and contains a list of the more striking ex- 
hibits in each sub-division of the various classes of art products 
shown, but in addition an account is given of the more note- 
worthy art industries in India. Under metal wures, to* give a 
few instances, there are notes on lac-colouring practised at 
Moradabad, Jaipur enamelling on gold, Niello ware from 
Burmah, and varieties of silver ornamentation from Kashmir. 
The production of Niello wdre is a craft which only survives in 
one or two localities of Burmah. On pure silver the pattern 
is punched, then chased in order to lower the background of the 
design, and the hollows thus produced are loaded with an 
amalgam of lead 2 parts, silver 1 part, and copper 1 part. The 
article is next placed in a charcoal furnace on which fragments 
of cocoanut shell have been placed to give dense black smoke. It 
is there retained until the materials fuse and unite with the 
silver. The flux employed is a mixture of borax, crude 
sulphate of ammonia, and sulphur. The excess colouring 
matter is then rubbed off and the silver polished, when the 
design, in bright silver, appears on a black background. Niello 
may thus be regarded as a form of enamelling/' The methods 
of damascening and manufacturing encrusted wares are 
described at some length. 

Under Pottery the author supplies information about the 
various forms of pottery, the substances used in the preparation 
of varnishes and colour, and other technical details. 

A number of examples of wood-carving from different 
provinces were shown. The leading characteristics of the 
different styles are analysed, a subject which could only be 
discussed at considerable length. In some cases interest 
attaches to the wood which is used. In the Punjab the flat 
relief is suited to deodar; the deeper carving of the United 
Provinces and Oudh is effected in rosewood and sal, in Gentral 
India the woodwork is crude and gives place to stone-carving, 
'hs the babul is the only available timber tree. Sandal wood- 
^^aming, although practised ih many parts of India, is especially 
typical of Mysore and Southern India, where, in addition to 
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relief carving, it is used for figures, but is rarely employed 
for pierced work siicli as indicated in tbe spandril sliown ; for 
tlie deep carving, wliich is cbaracteristic of Burmali, teak is 
employed. 

In tlie description of cotton textiles mention is made of tlie 
Dacca muslins, of wliicK a fair assox'tment was sliown, and of 
tlie figured muslins known as jamclanis ; silk manufactures 
include brocades in pure silk, amras, and tbose called hinhliabsy 
in wbich gold wire is used as a special weft along with silk or 
as special warp threads. The chapter on embroidery contains 
an account of the different stitches employed, discusses net- 
work and lace, applique work, and gold and silver wire 
embroidery, a craft quite distinct from the methodvS of using 
these metals in the production of hinhhals. 

Mr. P, Brown has contributed to the book a number of draw- 
ings of craftsmen at work, and has also prepared the account 
of the loan collections. The large number of illustrations 
which are included help materially towards a better apprecia- 
tion of the specimens. 

Lectures on Iron-founding by Thomas Turner, M.Sc., 
A.RS.M., P.I.O. Pp. 132. (London: Charles Griffin & Co., 
1904.) 

This book is a reprint of five lectures on iron-founding’, 
delivered by the author at the University; of Birmingham. 
The matter is arranged to suit the artizan^, and deals briefiy with 
the conditions necessary to produce good iron and sound 
castings. 

Lectures I., II., and III. relate to the manufacture of pig 
iron from its ores and the constituents of the metal so produced. 
Lecture IV. deals with the re-melting of the pig iron in cupola 
and other furnaces preparatory to casting and the making of 
moulds. Lecture V. concludes the volume with an account of 
the tests, both chemical and physical, which may he applied to 
iron in order to judge of its quality or distinguish its defects. 
The hook contains 5d illustrations and diagrams. 

Nature Teaching ; based upon the General Principles of 
Agriculture. For the use of Schools. By Francis Watts, B.Sc. 
F.I.O., F.O.S., and William G. Freeman, B.Sa, A.R.C.S., F.L.S., 
Pp. + 193. (London: John Murray, 1904.) 

Great interest was aroused in the subject of nature study by 
the exhibition held in London in July, 1902, and it was then 
demonstrated how widely appreciation of natural history is 
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diffused over tlie country, tke exliibits being of liigli merit and 
coming from schools of all classes. 

The authors have written this book with the object of shaping 
the courses^ of such study both in primary and secondary 
schools ; it is designed to be used as a text-book in the latter, 
and in the former to assist the teachers in formulating their 
teaching. The chapters deal with the seed, the root, the stem, 
the leaf, the soil, plant food and manures, flowers and fruits, 
weeds, and animal pests ; each comprises an explanatory portion 
followed by full directions for practical work. 
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